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Contributions towards a * Flora of Ceylon, ^ By George 
Gardn^Tr, F.L.S.^ Superintendent of the Royal Botanic 
Gardens, Kandy, 

DYSODIDENDRON, Genus novum, 

(Ord, Nat. Rubiace^e, Trib. Axthosperme-®.) 

Char. Gen.— C a/yo? tubo obovato^ cum ^vario connato, 
limbo supero, quadrifido vel rarius quinquefidf)^ lobis brevibus. 
Corolla supera, infundibuliforinis, tubo basi intus vel ad 
faucem hirsuto, limbo 4-5 lobo^ lobis aestivatione induplicatis^ 
iiitegris. Stamina 4-5, corollae fauci inserta: filamenta bre- 
vissiina vel subnulla: anther <» oblong®, inrius®. •Ovarirtift 
inferum, liilocularc : Ovula in loculis solitaria, erecta. Stylus 
filiformis, inclusus ; §tigma bifidum, lobis oblongis, obtijg^. 
Bacca obovita, calycis Bmbo coronata, pyrena : Nuclea 
crustace®, 1-loculares, 1 -sperm®. Semina erecta i Testcmem- 
btanacea. Embryo in axi albuminis dense carnosi ortholropus : 
Cotyledonibus foliaceis: Radicula elongata, infera. Frutices 
in India orientali cr^centes ; j^axSS diOhotomis, teretibus ; 
VOL. VII.^^NO. XXV. APRIL, 184$. B 
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folUs br^t petiolatis, ovatis vel ovdH-laikceolatiSy acuminatisy 
peniiivewiis J^tisfCBtentibus; stipulis cuspidatis; pedun- 
culis t&tminalibusqitey paucifloris ; floribus albis. 

Obser^ — Notwithstanding that the Styles of the three 
species which form this genns are not so deeply clefts nor the 
filaments so long, as they usually are in the tribe Anthosper^ 
mecBy I believe thfiit I am correct in referring it to that group ; 
the mass of its affinities otherwise being with the genus Cop- 
rosma^ The name is derived from ^va(oSla stink, and SivSpov 
a tree, from the very foetid nature of the plant. 

1. DYSODIDENDRON CEYLANICUM, Gardn, 

D]^cr. — F niticosa dichotomo-ramosa, glaberrima, foliis breve 
petMatis ovali-oblongis basi cuneato'-attenuatis vel subobtusis, apice 
acuminatis, stipulis parvis, triangularibAs, cuspidatis, deciduis, pedun- 
cn^is axillaribus terminalibusque 1-3 floris, basim versus bracteatis, 
pedic6?Iis pedunculo brevioribus basi apiceque bibracteatis, floribus 
4-ineris, corolla infiindibuliformis extus minuta pubescentid, fauce 
hirsute. 

Hab. — Common in forests in the Central Province of Cey- 
lon, at an elevation of about 3,000 feet. I,n flower nearly all 
the year. 

Oescr . — shrub B-\2 feet high, highly foetid in all its parts. 
Branches round. Leaves thin, green above, pallid beneath, 3-5 inches 
Itog, l|-2 inphes broad, pennivenous, veins prominent beneath. 
Feduneld bLovX sik linef loqg, when three-flowered, the ipiddle flower 
is sisaile. Calyx : tu\e obovate, glabrous, adherent, blbracteate at 
the. base • 4-toothed, teeth broad, acute, winged about^the mid- 

dle of their margins «mth a thinner membrane. Stamens 4, included : 
Ova^y 2-celled, with a single erect ovule in ^ach cell. ' Style filiform, 
pubescent, included : Stigma deeply two-lobed, lobes oblong, obtuUe. 
FVtok an obewate, blue, fleshy berry, 4-6 lines long, crowned with the 
small penitent teetii of^ie cjdyx, contfuniug l-2-pyren8e: Nucleve 
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crustaceous, one-celled, one-seeded. Seeds erecst ; Testa mentbraiiAoe- 
oiis. Embryo in the centre of a hard fleshy nlbmnen, orthotropous : 
Cotyledons foliaceous : Radical inferior, terete^ about twice as loqg as 
the cotyledons. 

2. DYSODIDENDRON WIGHTII, Gardnp 

Descr. — F ruticosa, dichotomo-rattosa, glaberrima, foliis petioiatis 
ovato-vel oblongo-lanceolatis, acutis vel lange acuminatis, basi acutis, 
stipulis parvis, triangularibus, cuspidatis, deciduiS|^pedunculis axillari* 
bus terminalibusque 1-doris, basim versus bracteolads, pedicellis peduUk^ 
culo brevioribus basi bracteolatis, apice nudis, doribus 4-meris. Corolla 
infundibuliformis extus puberula, fauce nudft, tubo basi intus pilo- 
siusculo. 

Lasianthus ?^—FcetenSf Wight in Cal. Jour. Nat. Hist. 
Vol. VI. p. 517. 

Hab. — C ommon in wogds about the Avalanabe, Neelgher- 
ries. Wight and Gardner. Shevagherry hills. Peninsula of 
India, Wight. Flowers in August. 

Descr . — A shrub 8-12 feet high, foetid in all its parts. Branches 
round. Leaves inches long, 10-15 lines broad, peunivenous, veins 
prominent beneath. Peduncle about 4 lines long, bibracteate a little 
above the base and at the apex. Calyx : tube obovate, adherent, 
glabrous, ebracteate^t the base : limb 4-toothed, teeth broad, acute^ 
Corolla, white ? infundibuliform, about C lines Iqpg ; limb deeply 
4-cleft, lobes obtuse. Stamens 4, included. Orary 2-celled, with a 
single erect ovule in each cell. Style filiform, puberulous, included : 
Stigma 2-lobed, lobes obtuse. Fruit succulent, baccate, obovate, 
2-seeded,*’ according to Wight. 

OnsER^The Specimens from Ihe’Shevagherries agree 
with those from the J^eelgherries in ev^ thing except the 
leaves, which are not so thuch accuminatqi^ 

3. DYSODIDERDRON GLOMERATUM, Gar<&t. 

Descr. — ^F ndioosa. dichotomo-romosa, glaberrima, fo]jiis* subsCsaili- 
bus, ovatis yel elliptic(M>blongi8, basi rottsndal^t^pice aouminatis api- 
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cidatis, stipiilis lati ovatis, cuspidatis, deciduis^ pedunculis brevissimis 
teraainalibus, floribus a^gregatis, sessilibus, basi bracteatis, 4-5-ineris, 
corolla infundibuliformis minuta puberula fauce hirsute. 

Hab. — -^Shevagherry hills^ Peninsula of India. Wight. 

« t- 

Descr . — Branches rovoa&i Leaves 3-4^ inches lohg, 1-2 inches 
broad, pennivenous^ veins prominent beneath. Calyx 4-5 -toothed, 
feeth ovate, acuminate. Corolla infundibuliform, about 3 lines long : 
limb 4-5-cleft, lobes obtuse. Stamens 4-5-faucial : Filaments short, 
complanate : Anthers included. Ovary 2-celled, with a single erect 
ovule in each cell. Style short, included : Stigma 2-lobed, lobes 
flattened obtuse. 

OgsER. — ^The specimens which I possess of this species, 
and which I o\ve to the kindness of Dr. Wight, are far from 
being in a good state for describing. There can be no doubt, 
however, that it belongs to this genus, and is very distinct in 
many respects from the other two species. 

LEUCOCODON, Genus novum. 

(OrD. Nat. RuBIACE^, TrIB. GARDENIEiE.) 

Char. Gen.*— in apice pedunculi dilatati nggregati, 
8efesiles,involucro magno campanulato cincti, squamis concreti. 
Calyx : tuho obovato, compresso, cum ovario connato ; limbi 
superi subintegerrimi. Corolla supera, infundibuliformis, 
Hfauce mida : Vimii, 5-partiti, lobis planis, patentis, oblongo- 
lanceolatis. Stamina 5 iFilamenta subnulla : Anft^^rce oblon? 
gg, subexsertae. Ovarium inferum, bi\oculare, disco epigyno 
depresso: Ovwto ^jlurima, in placfentis bilobis ' dissepimenti 
utrinque afiixis, anatropa. Stylus simplex, exsfertus ; Stigma 
conicum, bipartitum, laciniis oblongis, obtusis. Fructus bac- 
catu%, carnosus, 2-locularis, indehiscens. Semina plurima, 
subrhomboidea, compr^sa. , Embryo intra albumen carnosum 
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orthotropus : Cotyledonibus oblongis, obtusis : Radicula tereti, 
obtusa^ umbilico proxima. Frutex Ceylanicus^ scandens^ ru^ 
dicans : foliis ohlongo-lanceolatis^ virinque acufis : stipulis mag- 
niSy interpetiolaribusy basi connatis^ apice bidentatis^ deciduis : 
capitulis terminalibuSy breve pedunculatisy multiflofiSy involu- 
cratis .* involucro squamis concreio*: floribus albidis, 

1. — Leu COCODON reticulatumy Gardn. 

Had. — On trees in denge virgin forests in the Ambegamoa 
district^ Oylon^ at an elevation of about 4,000 feet. Flowers 
in January. 

Descr. — Stem scandent, radicant,. round, very much branched 
above. Branches round, glabrous, leafy. Leaves opposite, p^iolate, 
oblong-lanceolate, acute at the .base, acute or subaccuminate the 
apex, glabrous, veins prominent beneath, interveiSmm reticulated, 
dark green above, pale benAth, 3-4^ inches long, 1 8-20 lines broad. 
Petiole C-8 lines long. Stipides interpetiolar, oblong, bideyfate a^ 
the apex, connate for about a third of their length at the base, the 
connate portion densely covered with fen’ugiuous hairs internally, 12 
lines long by 4 broad, of a thin membraneous texture, and of a pale 
green color, deciduous. Flowers terminal, capitate, involucrate. 
Involncrum subtended by two bracts similar to the stipules, broadly 
campanulate, abo\if one inch deep, and about l|-*wide, 8-costate, 
8-dentate„ teeth broadly ovate, acute, whole of a greenish white 
color. Receptacle plain. Calyx : tube obovate, adhering to the 
ovary, compressed : limb broadly and shortly tubular, margins sub- 
entire, the whole of a whitish color, ahd about 3^ lines long. jOorolla 
superior, greenish white, about ^ lines long, infundibuliform, glaby 
rpus, 5-partjtd, lobes oblong-lanceolate, 9c\it&, Stamens 3 : Filaments 
none : AnSiers sessile in the throat of the corolfb, sub-exserted, oblong, 
attachedby tlje base, 2-c^lle^, introrse, dehiscing longitudinally. CHSSfy 
inferior, 2-cel^d, with numerous roimd compressed ovules attached 
to plac'entee, which pr«trude from the middle of the dissepifnent, 
crowned by an annular fleshy disk. Style filiform, exserted : ^ttgfna 
thick, conical, 2-lobed, lobes oblong, obtuse. Berry ^yhovaie, com- 
pvessed, 4-5-angled, white, fleshy, crowned by’the persistent tube of 
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the caljx^ 2-celled. Seeds numerous^ erect, attached to fleshy 
placentae, which adhere to the dissepiment, subrhomboid, compressed : 
Testa crustaceous, black in the middle, with light brownish margins, 
slightly pitted. Embryo in the centre of fleshy albumen : Radical 
next the hilism, obtuse, about as long, and as broad as the compressed 
obtuse cotyledons. 

Obser. — ^This remarkable Rubiaceous genus, evidently be- 
longs to the trib^ Gardeniete, and to DecandoUe^s first sub- 
tribe, Sarcocephale<By but to none of the few genera which have 
be® referred there, does it approach very closely. From 
Chnephora it is distinguished by the concrete, not free scales 
of the involucre, the nearly entire limb of the calyx, and by 
its many seeded fruit. From Breonia it likewise differs in the 
natimip of the involucre, and particularly so, in that of the 
placentae. name is derived <from XivKog white, and 

KcoSoiv a bell, from the white campanhlate involucre. 

CARRIA, Genus novum. 

(Ord. Nat. TERNSTROMiACEiE, Trib. Gordonie^.) 

Char. Gen. — Calyx persistens, deciduc bracteolatus, 3-5- 
sepalus, sepali^ rotundis, concavis, profunde^emarginatis, sub- 
aequalibus. Corblhe petaj#6, hypogyna, isepalis alterna, ima 
basi coherentia, late obovata, emarginata, aestivatione im- 
bricata. Stamina plurima, hypogyna, pluriseriata, petalorum 
basibus adhaerentia; Filamentay filiformia, valida, inferne in 
fasciculo? quinqife sul^codita : \A.nther<B extrorsae, ovatae, basi 
aflSxse, erectae, bilopulares, connectivo lato carno^), loculis 
dii^iinctis, longitudinaliter dehiscentibusi Ovarium liberum, 
5-loculare! Owto te loculis 4-6, angulo centrali biseriatim 
inserta, pendula. Stylus simplex: Stigma quinquefidum. 
Caphda oblonga, pentagona, 5-locularis, loculicide 5-valvi#, 
valvis lignosis. Semina in loculis 3-5, ovata, subcompressa, 
biseriatim pendula,® imbricata, superne in alam membrana^- 
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ceam^ oblongam^ producta. Embryo exalbaminosus, rectus : 
Cotyledonibus ovatis^ plano-convexia : Radicuhiy elongata^ ob- 
tusa^ supera. Arbor Ceylanica^ procera : foliis altemisy sub^ 
sessilibusy ellipticisj coriaceis, integerrimis^ retusis^ margins re- 
volutis: stipulis nullis : floribus t^mimalibusque, 

solitariisy magniSy coccineia. 

1. Carria. — Speciosa^ Gardn. 

Hab. — Gregarious in a rather moist part of the forest 
above Rambodde, Ceylon^ at an elevation of about 4,000 feet. 
Flowers from May till September. 

Descr. — A tree 40-50 feet high. Branches round, glabrous, the 
younger ones only leafy. Leaves suRessile, alternate, elliptical, ob- 
tuse at both extremities, ^ retuse and apiculate at the apex, Aargins 
entire, very much revolutc, glabrous, coriaceous, ve^Iess, green and 
shining above, somewhat glaucous beneath, 3-4 j inches long, l|-2 
inches broad. Stipules none. Flowers large, solitary, axillary -jmd 
terminal. Pedicel very short, bearing a few small bracts. 
free, persistent : Sepals 3-5, rotund, concave, deeply emarginate, 
about 8 lines long by 10 broad, of a coriaceous texture, and with 
scarious ciliated margins. Corolla broadly campanulate, of a dark 
crimson color : Petals 5, hypogynous, broadly obovate, emarginate, 
cohering together the base, where they arc a little tomentose ex- 
ternally, sestivation imbricate. Stamens numerous, in several series 
hypogynous, adhering to the base of the petals, and about half their 
length : Filaments filiform, stout, combined at the base into five fas- 
cicles : Anthers ovate, 2-celled, the cells separated by a broad fleshy 
connective, burstings longitudinally, externally. Ovary superior, 
5 -celled, with 4-6-ovules in each cWl, attech^d to ^e inner "langle in a* 
double series, pendulous. Style about as long^as the stamens, stout, 
clavate, somewhat 5-{uigled : Stigma 5-lobed. Capsule oblqpg, 
5-angled, angfes rounded, SAielled, 5-valved, v^Jves woody, dehiscence 
loculicidal. Seeds 3-5 in each cell, ovate, compressed, pendulous im- 
bticated, in two series : Testa membraneous. Embryo exalbuminous, 
straight : Cotyledons ovate, obtuse, plain : Radical shgrter th^ the 
cotyledons, cylindrical, obtuse, superior. 
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Obser. I. — ^This, which is perhaps the most beautiful 
forest tree in Ceylon, I have much pleasure in dedicating to 
the Honorable W. O. Carr, F.L.S., Senior Puisne Judge in 
Ceylon, a gentleman who takes a lively interest in all that 
relates to •Horticulture, and to whom I am much indebted for 
the facili|ies which he hai? afforded me for the investigation 
of the Botany of the island. - 

Obser. II. — ^The nearest affinity of this new genus is with 
Gordonitty from which it is readify distinguished^ by its ex- 
trorse anthers, and its plain, not plicate, cotyledons. Pyrena- 
ria of Blunie, and Godoya of Ruiz and Pavan, agree with it 
in having extrorse anthers^biit both are otherwise very dis- 
tinct.^ 

Ktindy^ Ceylon ; February Sthy ‘ 1 846. 


Description of a new species of Anemia from the Neelgherry 
Mountains, By George Gardner, F.L.S., Superintend 
dent of the Royal Botanical Gardens y Ceylon. 

In proportion as our knowledge of species of plants in- 
crease, enquiri^ into the laws which regulate their dispersion 
over the eartVs surface become surrounded with greater 
difficulties. Until lately. Botanists were satisfied with the bare 
statement of such facts as, — all Cacti are confined to the conti- 
Jient of America^ — no true Heqjths are to be found in Ameri- 
ca, — no Roses exist in th^ Southern hemisphere, Orders 
and genera, however, which were considered to be peculiar to 
particular countrie|^have been found to possess a muc^h wider 
range, than was supposed. The genus Anemi(£'\% a remark- 
able instance of that fact. Sprengel, wKo has given the latest 
systi^atib description of the species belonging to it, enume- 
rates 27^ some of which, however, when more carefully 
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examined and compared will no doubt be reduced ; while on 
the other hand^ several new ones have since then been dis- 
covered ; those found by myself during my travels in South 
America^ amounting to upwards of half a dozen » All these 
are American, and until about the year 1836, the genus was 
not known to exist out of that cijnjinent. Somewhere about 
that period IJregi found one in thejnterior of South Africa, 
{A. Dregeana, Kunze, figured in Hooker^s leones Plan- 
tarum,^^ at tab, 236), and besides the one now about to be 
described from the Neelglferry range, a third seems to have 
been found in the Old World, as I learn from my friend Mr. 
Heward of London, who in a letter lately receifed, says : 

Your finding an Anemia in Indi^ is highly interesting. It 
is curious, that a genus for so many years supposed to belong 
to the New World, should jill at once be found at the Cape 
of Good Hope (A. Dregejma;) in Abyssinia bj^ Schimper (a 
species so nearly allied to* A. fleamosuy that I can see no differ- 
ence ;) an^y Dr. Wight and yourself in India.^^ ^ « 

It is true that those lower tribes of plants to wliich the 
name of Cryptoyamia is given, are well known to possess a 
much wider range, both as regards generic and specific forms, 
than those which are of a more complex organization, but, 
even among the Jitter, some remarkable examples occur of 
individuals of the same genus, and even identical species, 
being found in very distant countries,* without including those 
whose habits are littoral. To ascertain the cause why such 
nearly allied forms are found in such different parts of the 
world, is a problem of very difficult solution ; Aut so many» 
important facts bearing on this subject, have teen established 
of late years, that we may hope the time will arrive, when, from 
the united l%bourQ of*th^ many enlightened and enthusiastic 
students of n^ure who are now in the fielS in all parts of the 
w^rld, the science of the Geographical distribution of plants 
and animals will make a nearer approach to an exact scieiice, 
than it does at present. Hitherto, temperature, moisture, soil, 
and elevation, have been considered as the most important 
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causes which influence the Geographical conditions of both 
plants and animals^ but there is^ no doubt^ something far be- 
yond them^ which still remains to be discovered. 

The species of Anemia, which I have now to describe^ was 
first found by Dr. Wight in the year 1844 ; and in the Febru- 
ary of the following year^ I Ijad the pleasure of accompanying 
him to the locality where it grows, and obtaining a supply 
of specimens, during a month of delightful botanizing, which 
we had together^ on the Neelgherry Mountains. 

ANEMIA WIGHTIANA, Gardn. ^ 

^ Plate I. 

A. tota dense ferruginea villosa, fronde sterili oblonga bi- 
pinnata, pinnis oppositis ovato-oblongis subsessilibus, pin- 
nulfe oppositis sessilibus oblongis obtusis inferioribus lobatis, 
fertili apice tVipartita, partitionibus duabus fertilibus ovato- 
oblongis laxis tripinnatis, tertia sterili subsequalia ovata bi- 
pinnsJ^^a. 

Hab. — In an open, bushy, rocky place, below Sispara, on 
the Malabar slopes of the Neelgherries, at an elevation of 
about 5,000 feet. February 1845. 

Descr.— Whole plant densely covered with long ferruginous 
colored villi. Ceudex creeping. Fronds ceespitose. Stipes of the 
sterile fronds flattened, sulcate on the upper surface, and from 2i‘5 
inches long : frond 4-5 inches long, oblong, bipinnate : pinnal op- 
posite, subsessile, ovate-oblong, 12-15 lines long: pinnules opposite, 
^ssile, oblong^ obtuse, the lower ones somewhat lobed. Stipes of 
•the fertile frond pches long, semi-terete, sulcate on the upper 
surface : fronds 3, tiyo of which are fertile from 5-8 itches long, 
qyate-oblong, loosely tripinuately paniculate, the third sterile^ about 
equal in length witho^he others, ovate, knd in other respects similar 
to thp true sterile fronds. Sporangia placed in twd series on the 
back of the lateral veins, sessile, globose, with a very small portion 
of the apfet ^crowned with brown radiated striae, the rest of a pale 
colour, and <vascula;ly reticulated. Sporales triangular, glabrous, 
striated. 
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This species of Anemia is very closely related to the Brazi- 
lian A. fleocuosa^ and on comparing it with a fine suite of 
specimens of that species, which my Herbarium contains from 
Brazil, I find that A, Wightiana is distinguished from it by 
being more densely villous all over, by being decidedly bipin- 
nate, and by the rachis of the pinnal being straight, not 
fiexuose. The spikes are, besides,* more loosely paniculate 
than they are in A, fiexmsa, 

DEScllPXION OF PLATE I. 

Fig. 1 arid 2, Anemia Wightiana, Nat. Size ; 3, a pinna ; 4, a por- 
tion of the fructified part of the fertile frond ; 5, sporan^um ; 6, do. 
burst ; 7, a sporule : — all magnified. 

Kandy, \st Dec, 1845. 


Notes on Indian Botany, * By Robert Wight, M»D., F.L.S., 

^ Imp, Acad, Nat, Curios, Bonn, 

Some years ago, I published under the name of Nirntmuia^ 
a plant, which on further acquaintance, I found belonged to 
an already existing genus, requiring the reduction of my 
supposed new one. Since then, I have been anxious to 
meet with anothei*to which 1 might, appropriately, transfer the 
name of that much respected person, and pr^erve in the re- 
cords of our science, the memory of one, well meriting the dis- 
tinction, as well for his own labours, as for the able manner 
in which he assisted in the preparation of, and finally editing, 
Graham^s Catalogue of the plants growing; in*Bonjbay and*, 
its vicinit ^ Such a plant has receiftly,\hrough the kindness 
of Mr. Law of the Bombay Civil Service* fallen in my way^ 
and is the more appropriate, as having beepj)artially examined 
and described by Mr. Nimmo, who indicates the probaJ^Uity 
ofiits forming the typ*e of a new genus. The plant I am a^ut 
to describe, if the, same as Mr. Nimmo^s, of whicB I tfiink 
there can hardly be a doubt, certeinly does form -the type of 
a new and mbst distinct genus, referabk to the tribe TrichUieee, 
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of the order Meliacem^ occuppng, in the present series of 
genera, a place midway between Neniedra and Amoora. 

In 1830j A, de Jussieu established the genus Nemedra for 
the reception of a New Holland plants described as having a 
woody ste^^ unequally pinnated leaves, the leaflets few pairs, 
sub-opposite, with axillary and terminal panicles and small 
flowers : different parts of the plant are, moreover, said to be 
sprinkled with furfuraceous scales. The character of the genus 
is. Calyx 5-lobed. Petals 5. Filameiits 8-10, united into a 
nearly entire urceolate tube, thickened at the baise, forming 
8-10, prominent. Costae bearing the enclosed, erect pyramidal 
anthers, (as if sitting on chairs, whence the name). Stigma 
sessile, ovoid, 3-lobed. Ovary 3-celled with a single ascending 
ovules in each. Fruit unknown. 

Sbme moqths ago, I received from Mr. Law, along with 
many others, a single specimen of a plant labelled, Meliaceay 
appears to be the type of a new genus. Staminal tube glo- 
•bose^^ith a very small aperture. Probably Epicharua exaril- 
lata of Graham^s Catalogue.^^ 

On examining this plant, rather hurriedly at that time, I 
made the foUowing memorandum of its generic characters. 

Calyx minute scutelliform, slightly 4-lobed or toothed^ 
Petals 4, oval^ very obtuse, imbricating iir aestivation. Sta- 
minal tube ovoifl, orifice very small, entire, not costate within : 
anthers eight, included, attached by the back near the middle 
of the tube, oblong. Ovary 3-celled with one ovule in each : 
ovules attached, near the bottom of the cell ascending : stigma 
•Sessile, ^-lobed.^ Fruit? — Prqbably Nemedra^ but differs in 
the quaternary proportioliof its flowers and the fon^ and mode 
of attachment of its anthers.^^ 

At the time of ipj^king the above note, it seema to have oc- 
curred to me, that by slightly modifying the character, this 
plant might be admitted as a new species into the genjis 
Nef/tedrd^ and accordingly so named my specimen* A mote 
careful consideration of the characters of the two plants has 
led to the conviction, that they cannot be associated in the 
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same genus, so long, at least, as the 'fruit of both remains un- 
known ; and even supposing they corresponded in that point, 
still there are distinctions enough in the flowers, to separate 
them. Under the belief then, that this is a new and most dis- 
tinct genus, I have great pleasure in dedicating it to it% presum- 
ed discoverer. Its place in the natural system, is exactly in- 
termediate between Nemedra and Amoora^ the former having 
quinary f the latter ternary flowers, while this Ijas them quarter- 
nary ; they all agree in having a 3-celled ovary, but Nemedra 
and Nimmojp^ia has solitary ovules, Amoora two in each ceU. 

NIMMONIA, W. 

* 

N. O. Meliaceae. 

Gen. Char. — Calyx gamosepalous, 4-toothed. IJetals 
4, aestivation imbricative. •Staminal tube ovoid, entire or 
slightly crenated on the margin, orifice contracted : anthers 
8, oblong, included, attached by the back to the middle, of the 
tube. Ovary 3-celled, with one ascending ovule, attached • 
near the bottom, in each ; stigma 3-lobed, sessile. Fruit ? 

Arboreous ? leaves unequally pinnate, leaflets about five al- 
ternate, oblong elliptic, entire, obtuse or shortly accuminate, 
peiminerved, glabrous. Inflorescence, racemosely panicled, 
axillary : flowers numerous, short pedicelled, snjall white ( ? ) 
peduncle!^ and calyx shortly hairy. Petals •three or four 
times longer than calyx, very obtuse, about the length of 
the tube. Staminal tube ovoid, orbicular above, with a small 
circular aperture, nearly the length of the petals : anthers 

2- celled, attached by the middle of the bgck! Ovary, in * 
the dried specimen, triangular, hairy,* surmounted by a sessile 

3- lobed stigma. 

N. Lawii (R. W.) Epicharis eosarillataV Nimmo, Bombay 
Catalogue, No. 227, p- 31. 

^Hab. — B ombay, J. S. Law, Esq. Exact ^statioq net men- 
tioned. 
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The following brief description of Mr. Nimmo^s plant, I 
extract from the Bombay Catalogue. 

^^Epicharis bxarillata, N. Boorumb. A tree, leaves pin- 
nate, leaflets two or three pairs ; flowers in December and 
January V small, white, in axillary racemes : they rarely ex- 
pand, and are generally destroyed by insects. Fruit<» size of a 
plum, pear-shaped, indddscent, abounding in a white, resinous 
juice. This tree requires examination; probably it will 
turn out the type of a new genus. Kandallah hills about 
Nagatnah, the Parr Ghaut, &c. ^ 

This description, though brief and imperfect, seems, so far 
as it goes", sufliciently applicable to the specimen before me ; 
especially when taken in conjunction with the character of 
the ^rder to which it is referred. The numerous stations 
mentioned in the Catalogue, strengthens the supposition of 
their identity. 

^ I have felt it necessary to give a new specific name, even 
- though almost certain, that the two names refer to the same 
plant; as in that case, the want of an arillus will, inwall pro- 
bability, form an important part of the generic character, and 
then becomes inapplicable as a specific designation. 

LAWIA, R. W. 

N. O. Rubiaceae, § Kamelieae. 

Gen. Char. — Calyx : limb 5-6-parted. CoroUa tubular 
gibbous at the apex, limb 5-6-cleft. Stamens 5-6-attached 
‘ to the very base of the corolla ; filaments very short. Ovary 
6-6-celled: ovules hunverous, covering the plaeenta on all 
sides. Placentae fifee, attached by a short pedicel to the inner 
angle of the ceU. Style short: stigma 5-6-lobed. Seeds 
numerous, small, black, irregular. (Somewhat resembling 
gisuns of gunpowder.) ^ 

Kerbatec^us plants, puberulous all over. Leaves longish, 
petioled oblong-Qval, acuminate at both ends, membrana- 
ceous ; transversely parallel veined ; deep greep above, glaucous 
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beneath. ’ Stipules triangular, acute, cymus terminal twice or 
thrice trichotomous, lax, each division embraced by two con<- 
nate membranaceous bracts. Flowers pedicelled, small, yel- 
low. Calyx : tube short, campanulate, deeply cleft into 5 or 6 
narrow, somewhat subulate divisions, corolla tubulhr, about 
the length of the calyx, somewhat, ventricose at the throat: 
limb 5 - 6 -cleft,.tube slightly hairy within. Stamens very short, 
apparently scarcely attached to the corolla^ but springing 
directly from the disk. Style short : stigma large 5-6-lc)bed, 
lobes acute^ 

Lawia acuminata, (R. W. leones. No. 107Cr; unpub- 
lished.) 

Hab. — Courtallum and western slopes of the Shevaghsrry 
mountains, in dense jungldb, flowering and bearing ripe fruit 
in August and September. * 

This genus which is clearly referable to the tribe Hame* 
liea of RuhiacecBy is, so far as I am aware, the only genus of 
the Indian flora referable to that tribe, I therefore dedicate it 
to my valued correspondent J. S. Law, Esq. of the Bombay 
Civil Service, as an appropriate tribute to one^ who stands 
nearly alone in his order, as an enthusiastic lower of Botany, 
and who, in the midst of the harassing and fatiguing duties of 
a collector’s oflSce, still finds some leisure to devote to his 
favourite pursuit. 

A short time before the late JMr. Griffith left Calcytta for • 
Malacca, ^•sent him drawings of twoj and specimens of 
several other species of Podostemon^ as ijtaterials towards 
monograph ot the Indian species of the ordyr, which he then 
contemplated undertaking. Among those sent was one :^m 
Mj. Law, which we cdusidered the type of a new genus, and 
which was to have been dedicated to its discovereiC* * Unfor- 
tunately the monograph, so far at least as 1 have heard, was 
never written 5 I .therefore took ajvants^e of the opportunity 
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which this plant presented^ while naming a figure* of it for 
my leones^ of placing Mr. Law^s name permanently on the 
records of Botany, by dedicating the genus to him, though, 
perhaps, less appropriately, than if the plant had been found 
by himsc^. 

• t 

VOGELIA, Lamark. 

The genus Vo^elia, established by Lamark upwards of 50 
years ago (1792,) was founded on a very indifferent specimen 
from the Cape of Good Hope. Prom that time^to the pre- 
sent, the species seems not to have been again discovered by 
any of tlie numerous explorers of the flora of that promon- 
tory, and his figure and description, still remains the only 
record of its existence; and, but for the figure given in his 
illustrations, would, probably, in»this time have been supposed 
a doubtful genus, founded by mi^ake on some other plant, 
ynder these circumstances, the discovery of a new species in 
• Indui^ cannot but be considered an interesting addition, not 
merely to our flora, but to the system of plants, as establish 7 
ing, beyond doubt, the correctness of Lamark^s character. 

It is' now I think about two years since Mr. Law sent me, 
in a letter, a few flowers, received from Dr. Gibson, of what 
Dr. G. supposed a new species of Plumbago^ but which en- 
abled me, witlFthe aid of Lamark^s figure, to identify it as a 
new species of the long lost Vogelia ; which, in correspondence 
with Dr. Gibson, I determined, as in the case of the original 
species, to call after its native country ; a figure of which will 
•very shortly*appear in my Icopes, under the name of Vogelia 
Indicay I^mar^s bbing named V. Africana. «The genus 
being new to Ind&., I have thought it well to notice it, (as 
well as several ojher novelties in •course of publieation in 
that^work,) in the Journal, as having a much wider circu- 
lation than so costly a work as the Icoiles can be expected^to 
posftess. ‘ , 

When in course of acting on this resolution, I had the gra- 
tification of receiving from 'Mr. J. E. Stokeij, of , the Bombay 



17 


Notis on Indian Botany. 

Medical Service, a very promising pupil of Dr. Linilley, lately 
come to India, additional specimens and a full description *of 
the species. As he knows the plant, while I have only seen 
specimens, I gladly substitute, with a few verbal alterations, his 
description of it and some remarks on the genus, tor those I 
had previously prepared, as being on the whole more correct ; 
the specimens from which mine was^ken, having been injur- 
ed by damp in the course of transmission. have only fur- 
ther to add, that 1 hope soon to see Mr. Stokes a regular 
contributoj to your pages, *and, judging from some of his ma- 
nuscripts, now before me, we may anticipate many interesting 
communications from his pen. 

VoGELiA Indica. (W. and G. V. perfoliata^ Stokes^^S.) 
leaves ovate, perfoliate, cori^eous, glabrous. 

Hab. — Baikur near Deesa and Aboo. Stokes. Humicul 
ghaut. Gibson. 

Shrubby, 6-8 feet high, with weak straggling branches. Stem 
round, finely striated in the younger parts. Leaves bifarious 
auricled, and by the union of the auricles perfoliate, very thick 
and coriaceous, smooth above, below covered with scurf, con- 
sisting of lepides, arising from pits in the epidermis. Lower 
leaves 5 inches long by 3 broad, wa\^ed. Calyx tubular and 
angled at the base, cleft half way down into 5 divisions, seg- 
ments membranaceous, filmy, with a thick middle vein aud^ 
transverse ruge (or plaits) on each side, persistent. ^ 

Corolla more than twice as long as* thef calyx, tubular ; tube 
yellowish l^range, streaked with red; liriJb five-cleft; lobes 
smallish^ em^ginate, Vitlj a minute mucro in the cleft, mar-* 
cescent. Steens five, attached to the* very base of the 
corolla, hypogynous ; ^laments glandulose at the base, as Idpg 
as the tube, slightly adherent, opposite the lobes. 

. Ovary angular^ 1 -celled with a single pendulous ovule ; 
stj^le slender^ bearded at the bast, as long as the stamens ; 

D 
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Btigma 5-lobed- Capsule [5-valved, W.] separating^ entire, 
with the withered corolla^ like a cap, leaving exposed the sin- 
gle seed, pendulous from the apex of a long podosperm. The 
capsule, during this process, splits into five parts at the base, 
but remains united at the apex by the persistent, hairy base 
of the style. 

The following remarks) are Mr. Stokes^ : It seems curious 
that Brown (Pr 9 d.) gives 5 styles to Plumbaginese [Plum- 
bago, however, as defined by him, has ^ stylus 1, filifor- 
mis^ W.] Lindley more positively insists on this character, 
both in his marks of PhmbaUs and Plumbaginace<B. Endli- 
cher mak^s his ‘ Plumbagineae vera?® to have one style ; and 
he notices the curious fact, that the stamens are opposite the 
lobei^ of the corolla, which neither Brown nor Lindley men- 
tion, and which one would therefore suppose was almost 
peculiar to Primulacem and MyrsinacetSy by so much stress 
l^ing laid on that character in these Orders. It is curious, 
< that, in these three Orders (not to mention others) two with 
central placentas, and one with an equivalent basal ovule, the 
stamens should in all be opposite the petals.^^ 

The two species, of which the genus now consists, may be 
thus very briefly defined. 

V. Africana (Lam.), foliis obcordatis. t, 

V. Indica (Qibson), foliis ovato-perfoliatis. 

MONSONIA. 

I am indebted to Mr. Stokes for specimens, and the follow- 
^ ing very fiiU description of another genus new to the Indian 
Flora. 

' Gen. dnAE. Monsonia, (Linq. fil. D. C., &c.^ Calyx 
5-sepaled, sepab e4ual, aristato^mucronate at the apex. Petals 
eqhal, twice the size of the calyx. Stamens 15, monadelphous 
at the base, partially united above into 5 fascicles of 3 anthers 
each ; carpels 6, mdehiscent, I-seeded, attached to a central 
column, and ending in very lopg awns. 
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M. (dLOPBTALUM) Lawiana (Stokes^ MS.) densely cloth- 
ed with soft lymphatic, glanduliferous pubescence: leaves 
ovate-cordate, acuminate, dentate; stipules and bracts her- 
baceous: peduncles axillary, one-flowered, carpels obliquely 
truncated at the apex, hispid. — ^The two halves of thfe leaves in 
this species, show a tendency tq glose, like those of Dionea. 
Is this peculiarity limited to this species, or is it common in 
the genus ? 

Geranium Lawianum^ Ninimo, in Graha^J^s Catalogue of 
Bombay Plants, last page. * 

Hab. — O n hilly grounds in the Baikur distriit N.E. of 
Deesa. Stokes^ MS. 

Root fusiform ; stem rampus, semi-decumbent, clothed all 
over with soft glandulifer<ftis pubescence of a j^inkish tinge ; 
stipules minute, subulate, deciduous, leaves opposite, one 
smaller (front whose axil the peduncles and branches spcing)^ 
cordate, acute, serrated, villous. The two halves of the 
blade have a tendency to collapse like those of some of the 
sensitive plants. Peduncles longer than the leaves, one- 
flowered, axillary, solitary, jointed below the middle, fur- 
nished at the join^with two subulate bracts, straight when in 
flovrer, afterwards, as the fruit advances, bdiik acutely down- 
wards at the joint, and equally acutely upwards immediately 
below the carpels. Flowers rather large for the size of plant, 
pink. Sepals 5, obovate-cuniate, aristato-mucronate, pubes- 
cent, membranaceous and translucent on the masgin. Petals » 

five, unguiculate, 3- veined, imbricated • in {Estivation, limb 
crumpled,^very fugacious. Stamens 15y mona^lphous at 
the bass, dividing aBovq into five 3-stamen fascicles, the* 
lateral anthers smaller and folded behind the middle one 
in^ fiestivation ; anthers adnate. Ovary of * 5 carpels,*^ at- 
tached to a central axis : styles as many, the length of^the 
axis and adhering to it, all softly pubescent wljen young. 
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elongating as the seed adi^ances towards maturity, when the 
whole carpel is about 3| inches long and covered with stiffish, 
brown hairs. Fruit of five carpels, separating from the axis 
by the spiral twisting of the styles. Carpels one-seeded, 
conical, t&pering below and ending in a brown hook ; above 
truncated obliquely outwards and just where the style begins, 
furnished with two pits,«one on each side of a middle ridge, 
which forms the base of the style, muricated within : styles or 
aristae about Slbches long, fitted to furrows in the gyno- 
base, the inner face covered with 16hg adpressed hairs, which 
start up when the style is released. 

I find ifi those I have examined, the styles separate at both 
ends, and, usually, the stigmatic one first. The seed suffici- 
ently accords with Endlicher’s descriptions of those of both 
Erodium and Monsonia^ except that it has not a crustaceous, 
but membranUceous testa : the eiiibryo, cotyledons, and ra- 
dicle, all agree with the descriptions of those of Erodium^ but 
*are pot described under Monsonia. 

It seems curious, that this plant should have been found 
and named by three different persons, each of whom has given 
it a different generic name. Mr. Nimmo has placed it among 
the Geraniums : Captain Munro who found it, or one of the 
same genus, near Agra, has made it an Erodium : while Mr. 
Stokes has, T tjiink, more correctly given it to Monsonia. 

The folloMdng essential characters of the three genera, will 
enable any one to determine, which of the three has come 
nearest the truth. . 

MoNSONi^a, petals equal, stamens 15. 

Geranium,^ petals equal, stamens 10 fertile. 

Eropi^, petals equal or unequal, stamens 10\ 5 fertile, 
‘5 sterile ;1!liyx not tubular. ^ 

Prom these it ' appears, that so far as such brief artificial 
chahicters go, it is clearly a Monsonia ; bpt I should not wonder 
to |pam,<on its being carefully compared with genuine species 
of the genus, that it presents characters sufficient to keep it 
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distinct Ifrom even it. This compallson I am unable to insti- 
tute, not having specimens of the Cape genus. ^ 

The synonymy of this plant now stands thus, — Monsonia 
Lawiana, Stokes^ MS. Geranium Launanum^ Nunmo, Bom-- 
heLyCatsiogiie.-Erodiumchumbulensef* Munro, Hort.^Agrensis. 
Wight^s leones. No. 1074. The ^last name I quote with a 
doubt, for though there cannot be a^doubt of the identity of 
the genus of the two plants, they may, on comparison, be 
found specifically distinct. Indeed the di^erences between 
the figure and the specinfbns from Deesa, are sufficient to 
constitute them distinct species, but on this I do not feel 
disposed to place implicit reliance, as the differences may 
be, partly at least, attributable to the artist, and I have not 
seen specimens to compare the two. I am inclined to look 
upon them as distinct species, as Munro^s figure, in some 
points, corresponds bette# with the description of Monsonia 
Senegalensis of Guillemen, a nearly allied species, than M. 
Lawiana, but all three seem to require comparison Ijgfore^ 
satisfactory characters can be obtained. The discovery of 
this plant in India, adds another link to the chain which al- 
ready so intimately connects the Floras of India and the west 
coast of Africa. 


Importance of Auscultation and prevalence of Thoracic complaints 
amongst Natives. By Dr. Goodeve, Superintendent to the 
Cawnpore Dispensary ; 31^^ July, 1845. 

Baboo Bamnarain has alluded to the introduction of auscultation, 
in investigalSng disease, since my superintendeifCe of the Dispensary. 
I may Te9iark,^that the ^eat frequency of thoracic comfSaints among* 

the natives of these districts, renders attentiofi^to the condition of 

• -• 

the pectoral organs, absolutely necessary, both for accurate diaghosis 
an^ for the consequent benefit to the patients. The above-pentioned 
frequency of pulmonary complaiotSi has been forced oif my notice, 
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by a large number of post-idftrtem examinations at the Jail and Dis- 
pensary. We^make it a rule, therefore, to examine the condition of 
the chest, in im cases of chronic diarrhoea, dysentery, the so called 
remittent but fi^quently hectic fever, and in continued fevers in the 
cold season. The patients often make no complaints of chest disease 
themselves, their attention being concentrated on the symptomatic 
fevers or diarrhoeas, or failure'of strength. It is necessary to question 
them closely, to watch the general symptoms of lung affections, and 
generally to resort to auscultation, before coming to a conclusion as 
to their real complaints. Within twelve months, we have met with 
every form of pulmonary disease, except the malignapt ones, and 
many of the diseases of the heart. Tubercular phthisis, we have 
had an abundance of, as the detailed autopsies forwarded every month, 
show. 

In, the cold season. Pneumonia and Broncho-pneumonia, were preva- 
lent, the patient complained mostly pf pontipued fever ; he made light 
of the little dyspnoea and cough that! accompanied his complaint, 
and as the pleura was not generally involved, there was little or no 
pain to draw his attention to the chest. We found careful ausculta- 

i •• 

tion of great use here in directing the mode of treatment. This con- 
sisted in bleeding in the early stage when the patient’s stren^h al- 
lowed : calomel carried to ptyalism, if necessary, and large doses of tar- 
tar emetic. Some of the patients took 15 or 20 grains of it daily, for 
two or three days, without any inconvenience whatever. When the com- 
plaint had passed into the third stage, or the bronchial tubes were 
loaded with secretions, of course a stimulating plan was adopted, and 
carbonate of ammonia was found most useful. 

Asthenic-pneumonia, I have frequently met with among the weak and 
the old ; in these cases, diarrhoea, dysentery, or perhaps some form of 
standing sore^* and great prostration, were the principal symptoms : a 
very cardul inspection ^rould show, that there was some dyspnoea from 
the slight dilatation <of the alee nasi, and some heaving Of the chest, 
*the breath had a foetid smell, but not ainoiulting to that produced by 
ordinary gangrene ;*lh8cultation was here of considerable assistance. 
In the post-mortem examinations, we found^consolidation of parts of 
the lungl^., but the color was darker (sometimes approaching to brown 
or muddy cblor,) than the consolidation of asthenic-pneumonia, while 
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the third stage, or grey softening of the asthenic kind, was replaced by 
cavities containing mud colored, fcetid serum. The disease was most 
frequently found*in the posterior parts of the lungs, but this was by 
no means always the case, as I have found both consolidation and 
cavities near the nipple. When pleurisy is excited in this* form, the 
lymph exuded, is deficient in plasticity, and the adhesions that the 
lung forms with the parietes, are easily broken down. In these cases, 
antiphlogistic treatment cannot be thought of, stimulating medicines 
are alone of use. When the disease is circumscrlfied, which it sel- 
dom is, these means I think I^have known to produce great benefit, 
if time be idlowed for them to be followed Up by tonic medicines. 
I have generally found this complaitit to arise in the ill-fed and ill- 
clad. The existence of chest diseases in such numbers, will throw 
some light on the reason of the mortality which so constantly attends 
dysentery, &c. in the natives. 


Medical Report on the causes of the late Sickness at Akyab, accom^ 
panied with Sanatory Observations and Suggestions, in ac/g>rd^* 
ance with instructions conveyed in a Letter from the Commissioner 
of Arracan, No, 10.5 ; dated \th June, 1844. 

1 . In considering the causes which have operated in producing the 
late fatal sickness in Akyab, of the first importance is the nature of 
the disease from which the before-mentioned result arises, whether 
Endemic or arising ^rom locality. Epidemic or arising from adventi- 
tious causes. Disease, when attacking a cojnmunity ^nerally, belongs 
to one or both of these classes, distinct, however, as they appear, both 
as respects origin and individual character. Yet when an Epidemic 
disease has once made its appearance, its progress is accelerated or 
impeded, by the same causes which^influence the other form.. Sana- 
tory suggestions with regard to place, will,«theAfore, be equally effica- 
cious in botif instances •, but as these two divisiBns of disease have a 
different origin^ the prevdhtivp policy will be different ; -and this more * 
especially refers^ to small-pox, which, as I shdlf hereafter prove, is 
one of the most fatal Jgpidemics that ever attacked the pec^fe of 
Airacan. With a view, therefore, of ascertaining the particiilaar fjjrm 
or class of disease which has lately been attacking the people of this 
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pirotinee; I have ccmrideired it of the utmost importance^ that an aceu* 
rate deduction ahoidd hemade, and hate, accordingly, prepared a series 
of Statisriod tables, fi£ aS registered pati^ts, or otherwise, in Akyab ; 
cmidn data ean then be eadly formed for the amelioration of the 
pest3enee,awith an almost certainty of success. In preparing these 
tables, 1 haste referred both to the returns of the Civil as well as of 
the Militaiy Sertiees, bnd aUbmi^h discrepancy of results does some- 
times appear, yet drcumstances, which will hereafter be alluded to, 
acoount for theso'^ apparent differences. The following tables are 
vformed with a strict view to the development of the foregoing obser- 
vations. Columns consecutively placed, shew at one vkw, the num- 
ber of patients admitted, their classification into Endemic and Epide- 
mic diseases, and subsequent mortality. A slight amplification of 
the Epidemic diseases appeared necessary, and two columns under 
this head, shew the number of small-pox and cholera patients, not 
only Abstracts for the different years, but likewise for the different 
months have been shewn, — as in all tropical climates the regularity 
of the monsoon, exerts a considerable influence upon the health of 
^ the inhabitants. 1 may here add, that the three Appendices, marked 
A. B. G., are from the official reports from the three Hospitals in the 
Station, — ^Militaiy, Civil and Jail j and as every individual case is Vegis- 
tered, the results must be correct. 

2. The Bicport A. is the most valuable, as the patients there 
exhibited, being Hughs and Sepoys of the Arracan Local Battalion, 
assimilate to the natives of the Province in every particular. The 
Burkundauz on** the confrary, are chiefly natives of tin* adjoining 
parts of Bengal, and the prisoners are composed mostly of men who 
have been transported from Bengal and the North W^tern Provinces. 
This consideration is of the utmost importance, as b^^it certain 
discrepancies tin result, can be clearly accounted for. 1 allude, of 
course, to the prevalence of disease in Arracan. In the Report A. 
the most singular fi^kture, and one which becomes imi^ediately ap- 
parent, is the immense amount of sickness arising from Endemic 
causes in the year More than one-half the patients adnntted, 

iq^bared to have suffered fixim diseases which have arisen from 
Iq^ty alone ; and it is gratifying to observe the gradual improvement 
of this daks of disease up to the year 1842, which satisfactorily 
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proves the influence of jnclieioua means to toimtetact effects of a 
bad cKmate. In 1843/%e number of ^demic patients was much 
greater than in the former year, but rda^dy with the number ad- 
mitted, not much diflerence is discernible. The most interesth^ 
part, however, of this Appendix, is the number of patients admitted m 
each year. Although the Battalion nearly 1,000 strong, still it 
must be observed, that the usual numbe^ at Head Quarters is 693. 
In the year 1839 and 1840, upwards of 600 men were admitted each 
year, while in 1843, no less a number than 7^ were admitted, 
being 59 patients more than xnon at Head Quarters. This curious 
result is accounted for by some being re-admitted, death vacancies 
being filled up, and out-post guards being relieved. T^e first six 
months, however, of the present year, a still greater amount of sickness 
is observable, 507 registered patients having been treated in the 
Regimental Hospital, being at an average of 1,014 patients ia the 
course of the year. Regarding this number, therefore, with respect 
to the number at Head Quafters of the Battalion, the amount of 
sickness is about 146 per cent, per annum. 

3. In referring to the same Appendix, and regarding the. in- 
fluence whi<?!l Epidemic diseases appear to have exerted in producing 
these varied results, it appears, that up to the year 1843, cholera 
was the only Epidemic which has shewn itself, and then only in the 
year 1841, to any very great extent. In the year 1843, a disease not 
before noticed in the Reports of the former six years (although 
it has always prevailed throughout the Province, especially in the 
hot monthsf but never to any great extent), Jully developed itself ; 104 
cases of small-poi^ were admitted ; its character was not of an ordinary 
nature, confluent to a most frightful degree ; the patient was admitted, 
himself despairing of the result. Superstition, bigotry, and prejudice 
seem, in almost every case, to have bound his savage^ aii& uneiducated 
mind to the dogmas of his priests ; and by the most vigilant care on 
the part of the military executive, this imdue^and prejudicial in- 
fluence could nqjt be entirely counteracted. Sacred earth was spread 
over his body ; hp put no faith in medicine not biessed by his priests ; 
and^the consequence was,«despair and subsequent death. So violenj, 
indeed, was this frightful disease, that many of those, who aUthe tijne 
recovered, lived for a short time to drag out a miserabk existence. 
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either blind, or so injured in constitution, ^ to be useless as soldiers, 
and consequently discharged the service ; not a few died of dropsy ; 
and others on sick leave. The regiment was removed several miles 
into the jungle and placed in tents, since which time not u single case 
has appealed ; subsequent to the disappearance of small-pox amongst 
the men of the Local Battalion, cholera broke out, and 36 citses oc- 

* o 

curved in five months. Bo^h of these Epidemics ceased, on the setting 
in of the rains, 

4. The Apperfftix B. is an abstract of the Jail Hospital Reports 
for tlie last six years and a half, arranged, as in the former case. Epi- 
demic disease has shewn itself slightly, compared witSi the former 
Report, yhe amount of sickness on the contrary is very remarkable ; 
in every year it has exceeded the number of prisoners, and in the 
year 1841, the proportion of sickness to strength was nearly four to 
one.c The class of diseases which makes up this large amount, be- 
comes immediately obvious on referring to the Appendix. Out of 
the total number of patients admitted, nearly one-half were suffering 
/rom Endemic diseases ; a result, however, which is not surprising, 
c wh^ it is considered, that most of the prisoners in the Akyab Jail 
had been transported for life from Bengal and the North Western 
Provinces ; and of these, the greater number are murderers and thugs. 
The confinement of a jail alone, after their former fvandering life, will 
have a material influence in predisposing to disease, without consider- 
. ing the influence of the mind, which in the case of religious enthusiasts, 
like the thugs,* will be of the first importance, — ^morose ; the evil propen- 
sities of their nature entirely checked ; deprived of liberty , working in 
irons in a foreign country day after day ; sentenced perhaps at an ad- 
vanced age ; exposed to the extreme vicissitudes of climate, rain and 
heat ; probably men who never before experienced severe bodily labor, — 
Is it singular th^t such a result vhould be attained ? On the contrary, 
the amount of sickness very small, when the foregoing circum- 
stances are teken into consideration. And this result is to be attri- 
buted to the exceljpnt regulations of the executive, which are strictly 
enforced. I am alluding to cleanliness, diet, and regularity of habits, 
^is power in regulating the domestic habits of prisoners, is entirely 
. loiA in other classes ; and it is a curious fact, that although in the case 
of life prisoners, there is a proportion of nearly two or three times 
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the amount of sickness with that of the Local Sepoys, yet the rela- 
tive mortality with regarSfo disease is much the same; proving by 
irrefragable evidence, t!ft influence of irregular habits, improper food, 
imd dissipation. 

5. In Appendix C., which is an abstract of patienfH admitted 

into the Sudder Hospital, there is no prominent feature to which to 
direct attention, unless 'the fact, that a large amount of sickness 
annually prevails ; but this is accounted for by the fact, that the men 
composing the force are constantly on duty, eS))osed to all the 
changes of climate : but although these duties do not admit of much 
dissipation, k must be observed, that they are a people of dirty and 
irregular habits. Only two recorded cases of small-p(pc occurred 
in six years and a half, and forty-nine cases of cholera in the same 
period. This report proves the great amount of Endemic disease, 
and is valuable on no other account. • 

6. Appendix D. is a series ^of» comparative abstracts from Official 
Papers, shewing the effect the climate of Arracan has on European 
constitutions. Out of a total number of 62 European Officers, Ch-y 
and Military, more than one-fifth died in the Province, and eleveodWere* 
compelled to leave for Europe, on account of sickness induced from 
local residence. The Military Officers h^ve suffered more than the 

* Civil, and this is to be attributed to the greater exposure to which 
they are subjected. In six years, four Military Officers have died 
in the Provii^e out jf twenty-eight ; whereas only two Civilians died 
out of thirteen, in eleven years. The effects of frequeift and improper 
exposure tt) the noxious influence of the climate, is shewn in the 
mortality of the Executive Engineers and Medical Officers. The 
ultimate distribution of four Executive Officers is as follows : — two 
died, one exchanged, one present ; but the number is too small for a 
correct ratio. Not so, however, with Medical Officers, no lesa a num- 
ber than seventeen have been attached to %.kyab in eleven years. . In 
the first five of these eleven years, only one MeSical Officer at a timc^ 
performed the«double d!uty, but as the place incijpased, the Civil and 
Military Arm gave one Medical Officer each. The mortality exclu- 
sive of those present, is just one-third, and about one-^urth liuve 
left the Province for Europe on accoimt of sickness induced fron^e 



28 


Medical Report on the cames 


climate* Thi$ painful result is to be attributed to the exposure 
iriiich a Medical OfScer is always subject to in Arracan, — ^the damp 
dews and marsh miasma of night, and the ffts:^endicular rays of a 
tropical sun by day ; the result proving by irrefragable evidence, the 
influence of these two extremes. At the same time it is to be observ- 
ed, that almost every Officer, whether Civil or Military, in the Station, 
has suffered severely from^one of the varied types of fever, most 
commonly the intermittent and remittent, and a few from continu- 
ed fever ; but not bhe case is recorded of an Officer dying from a mere 
Epidemic disease. c 

^ 7. The following table will shew the number of regiUered native 
patients injsix years, with the corresponding proportion of Endemic 
and Epidemic diseases placed consecutively : — 


Armcan Local Battalion. 
tSvana^v of Patients admitted in six years. 
Jail Hospital. 

Ditto ditto, 

Sadder Hospital. 

Ditto ditto, .. 

Total in six years, 



•Si ^ 1 Epidemic. 


'f § i Small- 
(§’4 1 posif. 

Chole- 

ra. 

3,539 

Mio ! 104 

122 

2,591 

1,171 { 6 

- 83 

1,344 

600 1 . . 

1 . 

4G 

7,474 

3,281 ! 110 

251 


The proportion wliich Endemic diseases bear to the number of 
patients, in the above Register, is more than 43 per cent. ^ Epidemics 
on the contrary do not amount to 5 per cent. Of this amount 104 cases 
of small-pox occurred and were registered in the Regimental Hospital 
in the year 1843, which is not quite a third of the whole number of 
> Epidemic diseasl^ in six years, c 

8. From the statistical Remarks before alluded to, it appears that 
^ sickness is greatly on the increase in Akjrab, mid in analyzing its 
character, it is foun^ not be confined to any particular class uf disease, 
lo the year 1843 and the early part of 1844, the number of Endemic 
diseases il|ply doubled the amount of the^number in 1842. !^pi- 
derics, ill Ae before«>mentioned period, raged with so much violence, 
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that the number of individuals attacked, bears no proportion to former 
years. This double remark appUes to almost every village in the 
Province. The consideration, therefore, of the causes which induce 
so painful a result, will be of the first importance. Cholera, small- 
pox, and fever in all its varied phases, have been the ciRise of this 
increase of sickness, and consequent mortality. 

9. With respect to sanatory sugges^pns for the 'suppression or 
amelioration of cholera, so much diversity of opinion hangs over the 
subject, that it will be useless to refer to its consideration with regard 
to specific measures. The subject of locality, bad food, &c., will be 
deferred to «n after part of this report, as these eonsidemtions ii# 
fiuence all disease ; and a more general view of this important subject 
can then be taken. 

10. Small-pox happily admits not only of palliation in progress, but 
of almost positive suppression. The merits of vaccination rflre so 
well acknowledged, and its p^wtrfiil and general application so well 
understood, that it would be superfluous to urge the necessity of its 
adoption universally, throughout the province. To allude, however, to 
the difficulties attending its introduction amongst the 

certainly not be irrelevant to the subject in consideration. I needbnly 
refer to the satisfactory and gratifying result of vaccination in Ramree ; 
where prejudice, and no ordinary degree of superstition have been 
overcome by energy and talent, and when the result proves the feasi- 
bility of its introduc|ion. One of the difficulties attending the intro- 
duction of vaccination, is the silent acknowledgment of inoculation by 
the executive. The Hughs have for yeajs been taught to consider 
inoculation as the only preventive against small-pox, and this idea 
has been fostered, and its pernicious doctrines inculcated by their 
Phoongyees, or priests, who at the time of its dissemination, invest the 
act with a certain degree of supemtitious veneration, and numbers « 
have in oonsj^quence been sacrificed. On the contrary, when a person 
in England dies after and from the effects of inoculation, the inocula- . 
tor is held to be criminal, and the act subjects to the law accor- 
dingly. On these grounds, I would recommend, that every pTacti(|d)Ie 
m^s be adopted to diiscourage the practice of inocult||pn by the 
Government; to combat the previous effects of ignoranpe*mustwbe 
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left to the assiduity of the Medical Officer : but all his effects vrill be 
BUllifiedf hU energies frustrated, and he himself will experience the 
mortification of a fidlure in a good and benevolent cause, if his varied 
efforts are not warmly and energetically seconded by the executive. 

11. The^ollowing are amongst the principal causes which produce 
Endemic disease: — Geographical and relative position; imperfect 
drainage, and diseased vegetation with their united effects ; impure 
water and food, combined with an imperfect ventilation and crowded 
population. The Operations of the mind, which in a civilized country 
exert so powerM an influence on the inhabitants in predisposing to 
Hisease, is of so little importance, and the effects ore so slight in a bar- 
barous people, that its consideration does not require any prominent 
attention in a local report like the present. The other causes of disease, 
however, previously mentioned, will be considered with reference to 
Akyah ; and the importance of this consideration is considerably in- 
creased, when it is mentioned, that the same causes which induce 
Endemic disease, exert a very materim influence in propagating the 
Epidemic form, not only in number but severity. 

li)^ The geographical and relative position of Akyab, is peculiarly 
adopted for the development and propagation of disease, being ex- 
posed to all the violent and sudden changes of heat and rain, which is 
only experienced in a tropical climate situated on a loose, sandy soil, 
with an elevation but little beyond high-water mark; bounded on 
three sides by jungle, jheel and marsh, and on the fourth, by an 
estuary ; with the wind blowing for nearly half the year over hundreds 
of miles of unexplored jungle, previous to reaching the station ; and 
marsh miasma and noxious gases of every description, the result of 
animal and vegetable putrefaction rising in every direction. All these 
considerations point out the situation as being highly detrimental to 
hedth;«but at the same time demand the most active measures to 
endeavour to counteract thb evil influence of a position ^hich cannot 
, be remedied, but which has been, and still be, much improved by 
human exertion an^ perseverance. 

\3. In alluding to diseased vegetation and imperfect drainage, it 
will not b|||pelevant to the question, to consider, that healthy veg^ta- 
m the^ exercise of its functions, exerts a beneficial influence over 
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the atmosphere, by absorbing deleterious, and gmng out hefdthy, 
gases, but it is equally certain, on the contrary, that the moment 
vegetation becomes unhealthy, a marked change takes place, and its 
powers of assimilation are either entirely lost, or so far impaired, as to 
become, by a languid action, almost useless ; not only does this 
change in function take place, whjcb would only give a negative 
result, but an active injury ensues, and deleterious gases are thrown off, 
where formerly, and in a state of health, these* gases were of an oppo- 
site tendency. Supposing, however, as it happens in many cases, death 
of the vegetable substance, de<mmposition ensues, which is even worse 
than the fofmer case. The deduction, therefore, is that any thin^ 
which tends by its presence, or otherwise, to produce diseased vegeta- 
tion, should be sedulously avoided. A crowded vegetation is especially 
injurious, as the plants become diseased from want of light, air, and 
nourishment, — the three essentials for health in the animal as well as 
the vegetable kingdom. By |ipplying this rule to the gardens and 
Compounds of the native population of Akyab, abimdance of room is 
found for the exercise of remedial influence. Trees of aH descrip-'* 
tions, and of the most miscellaneous character are crowded tocher 
in the smallest possible space, not only causing decomposition by 
the death of the weakest plants, but, as will be hereafter shewn,- 
impeding ventilation and drainage. This is an evil which demands 
correction. In the very heart of the town, vegetation springs up in 
the most heterogeneqps confusion, and the greatest quantity appears to 
exist in the exact ratio with the number of inhabitant ; the existence 
of a few ftAises in any particular spot, is the sure nucleus for vegeta- 
tion ; and this is the first commencement of the evil. 

14. The drainage of a place like Akyab is attended with difli- 
culties not often met with, and the principal difficulty consists in the 
geological nature of the ground. fThe whol^ tow» is situated on a 
loose sandy ^oil, which appears to have iJeen tl^own up by the sea, 
and superimposed on a qdge of sandstone, which takes its origin at 
the FakedV* s rock, and extends across the island«to the Myoo river, 
in a north-westerly direction. The town being situated on the b^ks 
of %n estuary from whiclfthe soil was formed, it is but at slight 
elevation from the surface of high-water mark; and thi% is the^- 
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senoir ilito l&e of the tom flow, and the larger of these 
whieh i^ase through the tom are nothing more than smaller estuaries, 
into wlndi, of oourse, the ^de rises twice in 24 hours. It is therefore 
of the dtmost importanee, that the j should be kept constantly free of 
erety <bing in ihe shape of impediment to the free passage of water, 
and for this purpdse ft would adviwible to clean them thoroughly, 
and lip the banks with &e refuse from the centre. Houses 
placed On their immedialemargm, are very injurious to the integrity 
of the current, as the hanks are worn away by the driving of pOes, 
&c. There should he a broad road each side of all the drains 
in the town, and the banks could be strengthened hf judiciously 
planting the vianity, with large arboraceous trees. 

15. The remarks in the foregoing paragraph refer to all the 
Analler estuaries in the vicinity of Akyab, but they are particularly 
applicable to the largest of them, called the "‘Pyke toe kyong*’ or 

Fisherman^s Nullah,” and marked the Map a. It takes its rise 
at the Regimental magazine, and after passing in a circuitous course 
^hror^h the town, empties itself at right angles with the harbour. 
"^Th^ paving with stone, that portion of the drain into which the tide 
rises, would be of much advantage, and would materially assist in pre- 
venting the hanks from falling in ; which, from the nature of the soil, 
is an accident very likely to occur. There is another nullah which 
likewise deserves to be mentioned, it is marked in the Map 5, and 
empties itself close to the flag-staff. At every spring tide the water 
flows over its b<yandaries, and acres of ground are covered with salt 
water, which, as it is cloSe to the station, is of inc|lcudl^e injury. 
This nullah requires bunding, so as to keep the current of water in 
its natural course. 

16. The ground from which the jungle has recently been removed, 
situated on the sea beach, c. c. r^uires draining as far as practicable, 
to obtain that bene^cial influence which must ultimatelf accrue from 

t the remotal of sa much diseased vegetatiouc At present the sea water 
covers very frequeiKdy a great portion <ff this ground, ^nd ik is in con- 
sequence not only injurious in a sanatory point of view by encourag- 
1^ ifeg decoui|psition, but wholly prevents the ^ound from being reclaim- 
ed for agrirultural purposes. 
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form that deleterious atmosphere, toowa by the JWflaf Qf* tuitrshiiaias- 
mSg, is specifically heavier than atmptphetic air . To dissipate evil^ 
it is necessary that currents of air shoul^pasa as near to tfase sur&ce 
of the ground as practicable; every tiring impediftg this influence 
should be removed, or if this is found to be impracticable, care should 
be taken to prevent the accumulatiofl of gas* It is upon this prin- 
cipal that the paddy cultivation between the station and the town 
should be suppressed. The ground marked in the Map d, d. d. 
whereon this cultivation takes jplace, is a hollow over which the wind 
passes , but the peculiar concave formation of the spot, its influ- 
ence is exerted not immediately over the surface of the ground. The 
growth of paddy is likewise objectionable here, from the nature of the 
cultivation in question, when it occurs in a sandy soil, and which 
from its slight elevation hardly adnuts of perfect drainage. It is at 
the commencement and termina^n of this paddy cultivation, that its 
immediate effects are more immediately felt ; m the first place by dis- 
turbing the surface of the groimd, and in the second place hj allow- 
ing the residue of the paddy to remam, and not on a loose soil w];uclu 
is always subject to perjpdical changes, no hardness can take place 
which is of the first importance. It is recommended to convert these 
paddy fields into pasture grounds , and the drainage could be assisted, 
and the appearance improved, by the formation of roads throughout 
their whole extent, or a cultivation of wheat and barley, which does 
not require so much moisture as paddy, might he encouraged. 


18. On the sputh bank of the Charoogia,Creek, there exist^a jungle 
of the most deleterious oliaractcr. It extends from the opening of 
the creek to the ghat marked m the Map e. e, it is bounded by the 
Ong-ta-beng road, covered with mangrove jungle, growing out of a 
low muddy slip of ground without^any pretensions JU> *drain^, and 
over which the sea flows at its every iftfliuT. I know of nothing 
which would tend more to the health xof the ij&iabitants, generally, 
tjian the vemo^ of this jungle^ai;^d draining the ; a^d I would 
earnestly urge suggestion oU the consideradon of the eKeeutivo, 
as ^one ^eminently calculated to Check the prevalence of j^seaae 
is likewise with the 8«nte yiew that I would recommend ^ remaval 
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of the low huts and vegetation marked in the Map/., situated between 
&e flag-staff and burial ground. The native habitations few in num- 
ber, form the nucleus of all manner of filth and diseased vegetation, 
and as tl^ spot is the only place where the sea air can come direct 
to the station, the inducement for its removal has an additional claim 
from this consideration. 

19. On the subject of food,%ut little can be done in a sanatory 
point of view, with the exception of suggestions for the removal of t^e 
present fish market. The Mughs eat largely of fish : on account of its 
abundance and consequent cheapness,^ it becomes necessarily the sta- 
ple article of food. To prevent by police regulations tbjp sale of bad 
fish, is certainly of paramount importance, but as the fish market is 
at present constituted, decomposition speedily takes place. The fish 
is at present exposed for sale on the groimd, in the heart of the town, 
surrounded on every side with houses, and acted upon directly by the 
rays of the sun, as no roof is erecte/i in the present constituted state 
of the market. A raised pucca maWet^ built by the side of the 
water with a bamboo roof, would be most desirable, and would con- 
^rib^te, not a little, to the general health of the inhabitants ; as the 
market could be so arranged, that all the refuse could be carried off 
by the first ebb-tide. 

20. In alluding to the subject of water in an alimentary consideration, 
but few conveniences exist for the native population of the town. In 
the rainy season each inhabitant digs a deep hole in his compound for 
the purpose of«catching the rain-water } this hole^artially fills up, and 
from the loose nature of thf soil, the sides give great JioUows are 
formed, which soon become filthy swamps. In the ^1^ weather the 
people resort to tanks or nullahs, the latter of which are generally 
brackish /rom the mixture of sea-water. The sides of these reser- 
voirs arq filthy beyond descriptioi^ and swarm with vermin. No doubt 
can possibly exist as^ to ahe pemiciousness of this practice, and 
disease, is an inevitable consequence. In the whole of ^yab and its 

* neighbourhood but two public wells higre been constigacted^ and this 
is principally for the convenience of tli^ shipping. It^is true thlit one 
i^layge well has been erected at the private expense of a solitary indivi- 
dujnl for the sake of the public good, but only tends to shew Ithe ab- 
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solute necessity of increasing the number in the totra of Akyab. 
According to the last censusi there was a population numbering 4,966 
souls, while in the suburbs of the town, there were 9,291, making 
the total number of human beings 14,257, which number excludes the 
Government servants and prisoners. To supply the wants of these 
people only, the conveniences before alluded to exist. The necessity 
for wells likewise in a sanatory point of view, is the more cogent, 
when it is again remembered, that all the natural reservoirs are brack- 
ish from the admixture of salt water. Every ^burb should be 
supplied with its well, and there should be an addition of several in 
the town ol» Akyab; their construction is much too expensive for 
private enterprise, as the sides require to be made with gpcca mate- 
rials ; and they should be kept clean under police regulations. 

21. One of the principal sanatory suggestions which will be re- 
marked upon, yet remains to be spoken of, — the evils of a crowded 
population, increasing the diiH^kies of free ventilation and drainage. 
There are parts of the town of Akyab where, from the greater number 
of inhabitants, the greatest quantity of iilth is accumulated, yd thes^ 
are situations in low swampy places on the borders of the largo* 
nullahs, and where good drainage is peculiarly difficult of attainment. 
Men, women, animals, and rank vegetation are huddled together in 
the most curious and heterogeneous confusion ; and by their presence, 
impeding ventilation, preventing drainage, and producing disease from 
decomposition of thg ftth accumulated. This congregating together 
in detached bodies, seems originally to have had its origin In a feeling 
of mutual Support, and is seen in all barbarous people over the face 
of the globe. So strong is this early and natural impression, and so 
sedulously is the principle inculcated by example, that the most 
stringent regulation on the part of the executive is necessary to pre- 
vent so pernicious a practice from taking place. 

22. Althqpgh some parts of the town orAkyab have been laid out iu 
the most judicious mannej, there are others in which the evil complain- , 
ed of, deihanda immediate attention, or the migqbief will be rapidly 
increased ; it will be necessary to find out the most expeditious an^ at 
tha same time easy mode, by which the evit complained of can be 
suppressed ; and the plan which offers the most convenience Is, by«fte 
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foi^matiQu of long and wide streets, wherever the houses are thiekest, 
a|id the jungle-gardens most extensive. On the Map, the lines co- 
lored purple, represent the proposed streets. Ventilation^ drainage, 
cleanlinessj facility of access, and the easy suppression of fire, are all 
combined in this suggestion, and these considerations are of the 
utmost importance in a native^ town. The formation of these streets 
will indubitably have a most beneficial effect on the health of the in- 
habitants, but the principle on which their construction rests, is one 
which cannot be tfio extensively carried out, and I beg to attract the 
special attention of the authorities, to«the necessity of their giving it 
their most special attention. ^ 

23. Tlieje are various other considerations in the extensive subject, 
which has been passed over, on the supposition either that the report 
might become too prolix, or the propriety of the subject in such a place, 
might be questioned. I allude principally to education. It is by this 
means alone that the moral condition ^f the Mugh can be effectually 
and permanently improved, and it is to this means we naturally look 
|pr an applioration of his present debased habits. It will, I am afraid, 
he Q^nsidered irrelevant to the subject to point out and urge the 
adoption of this plan, to prevent disease by elevating the moral and 
social condition of the man, and I therefore reluctantly relinquish the 
subject. 

24. It has been shewn that nearly half the diseases arise from 
locality alone, but much has been done to raise what was formerly a 
wretched swaiftp to a large town, full of human beings, in compara- 
tively few years. ’ The reflection of this fact, however, wouW only give 
new zest for an increase of exertion, and my endeavour has been to 
point out in a practical manner, and to which I have given ft practical 
application, remedies for the suppression of disease. Sedulously avoid- 

, ing the « use of scientific terms,* and endeavouring tp discover a 
means of ameliorating and blevating the condition of tl^ people, by 
^first aiudyzittg a popular, general and acknowledged law, and sub- 
sequently shewing its application to the case in pornt. *By these 
means debatable' ground has been avoided, and I jiave striven to 
fovnd the foregoing sanatory observations oo principles of acknqw- 
ledf^ truth. 
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An Abstract shewing the number of Patients admitted into the Hospital ^ the Ar^ 
racan Local Battalion from the year 1838 to the year 1843, and me Ist six 
months of 1844, with the number of Endemic and Epidemic Diseases, and the 
number of Deaths, 
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Patients ad- 
mitted. 

Endemic 

diseases. 

Small 

pox. 

Cholera. 

Small 

pox. 

Cholera. 

January, ... 

56 

30 

0 

0 
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0 

0 
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55 

26 

February, ... 

48 

27 

0 

0 
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39 

16 
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61 
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47 

8 
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1 
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49 

20 

0 
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An Ahtraei shewing the number of Patients admitted into the Jail Hospital o/Akgah, 
from the year 1838 to the year 1843, and the let eit months of 1844, mth the num- 
ber of Hndemk and Epidimie Diseases, and the number of Deaths, 
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tn Abstract shewing the number of Patients admitted into the Sudder Hospital at 
Jkyab, from the year 1838 to the year 1843, and the 1st six months of 1844, 
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APPENDIX [D.] 


ShoWi the ultimate dutfibution of Military Officers in Akyab for the last six 
years, and Civil and Medical Officers for the last eleven years. 
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Report of the Chemical Examiner to Government, from November 

1841, to April 1844, inclusive. By Frederic J. Mouat, M. D., 

late Chemical Examiner. 

From the difficulty of classifying and arranging the various sub- 
jects embraced in this report, and jgresenting a condensed view of 
the results obtained, the following artificialarrangement is adopted : — 

I. Cases of real and supposed poisoning, or in which substances 
conjectured to be poisonous, were presented for examination. 

II. Investigations undertakeft for the Military Board. 

III. Analyses performed for the Salt Department. 

IV. Miscellaneous subjects. 

Section 1. 

The number of analyses per^rmed in cases connected with this 
division, was not very great, b At •the minute and elaborate investiga- 
tion, necessary in many instances, occupied a large amount of time, 
and required repeated experiments to avoid every source of fallacy, • 
where the life or death of an accused person, depended upon the^ 
result. 

Tlie care and attention required in India, are greater than in the 
majority of medico-legal investigations in Europe, from the impurity 
of almost all the tests, which can be procured from the public stores ; 
so much so, that in many instances, it was necessary to prepare some 
of them in the laboratory of the Medical College.* 

A large proportion of the cases of poisonihg, which have heretofore 
occurred, appear to have been from the administration of arsenic and 
its compounds, probably from their cheapness and abundance in the 
bazaars. These have been detected in eveiy instance, fuid were in 
general given in such quantities, asTto leave gmple«and indisputa- 
ble traces of® their existence. Latterly, howq^er, the vegetable 

* This was always done by Mr* Andrew Robertson^tlie present Lecturer 
on Chemistry in that Institution, whose scientific skill and practical know- 
ledge were frequently emptoyed in cases of doubt and difficulty, in which 
they were always cheerfully and readily afforded, although the office jf 
Chemical Examiner had no distinct or immediate connection wfth his own 
appoint meat . 


G 
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poisons have been more resorted to, f^om its being known to Ha- 
keems and native druggists, tbat while minute traces of any mineral 
poison can be unerringly discovered, the ^eater number of vegetable 
substances defy analysis and identification after administration, in the 
present ^te of chemical science. Some check might nevertheless 
be put to the amount of murder committed in this way, unknown 
and unrecorded, by a legislative enactment punishing all venders of 
drugs, in whose possession well-known and deadly poisons are found ; 
for although thfy are occasionally u^d in the native treatment of 
disease, the greater quantity is purchased by dacoits and vagabonds 
of all kinds, upon the persons of many of whom they are frequently 
discovered when apprehended and brought to trial. 

This subject is therefore prominently noticed, from a conviction that 
much good would result, and the class of professional poisoners be 
discovered and punished, if the possession of poisons and open sale 
of them were interdicted, and rendeilpd the offenders liable to fine or 
imprisonment. 

cCase let . — A case in which death occurred from the administra- 
tion of arsenic, — sent for examination by Mr. Wheatly, ,1st Junior 
Assistant, Sconi Office. The poison was present in large quantity, 
and the death certified to have been produced by its exhibition. 


Case 2nd , — A case which occurred at Gya, — forwarded by Mr. E. 
Drummond, The stomach and intestines were examined and found 
to contain a quantity of 'the yellow sulphuret of arsenic, more than 
sufficient to have caused death. 

Case 3/’c{. — A bottle of brandy, in which, a resident of Calcutta 
imagined somcr poison had beeA introduced. None was discovered, 
nor was there reason to believe, that any thing, but &:.imulating aro- 
matic substances were present. 

Cfise Ath . — A portion of a stomach and its coutents, — sent from 
Ghazeepore, in which death had resulted from some substance mixed 
Wth suttoo, which had been eaten by the deceased. It was found 
to con tarn arsenious acid. 
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Case 5th , — A portion of a suspicious looking substance, found 
in the soup of His Excellency the Commander-in-Chief, — sent for ex- 
amination by Assistant Surgeon Gurney Turner. Found to be some 
vegetable gum-resin, most probably used as a condiment. 

Case 6th , — ^The stomachs, portions^ of the great blood vessels, 
and the fluid found in the former, of two^ prisoners in the Allipore 
Jail, who had died under very suspicious circumstances, — sent by Dr, 
Strong, Surgeon 24-Pergunnahs. 

No poison was discovered, hut from the history of the cases, the 
symptoms and appearances after death, and the moral evidence pro- 
duced, there was no doubt that life had been destroyed by^ a vegeta- 
ble narcotico-acrid poison, most probably aconite or stramonium, or 
possibly a mixture of the two. 

Case Tth, — Lieut. Martin of^e Engineers, who died in Arracan 
under suspicion of poisoning, was examined after death, and his 
stomach and intestines forwarded for examination and report. 

From improper packing, the matters sent were in an extreme st^^te. 
of decomposition and putrescence, the examination being thereby 
rendered complicated and very disgusting. No poison was discovered 
after a protracted investigation, nor was there any reason to suppose, 
that he had not fallen a victim to disease. 

Case %th , — Occurred at Delhi, and was examined by the Civil ' 
Surgeon, who detected the presence of arse^uc ; but not being willing 
to depend upon his own analysis, sent a portion of the fluid examined, 
to Calcutta, for further trial. 

His judgment was found to be quite correct, and arseuious acid to 
have been the poison used. 

a 

Case 0th , — ^Two most interesting and instructive cases, which 
occurred aJl Chusan in ApriK1842, and in which an attempt was 
made by the Chinese, to poison two soldiers of ^er Majesty’s 55th 
Regiment, by means of iShamshoo, an intoxicating ^spirit distilied 
from rice. One of the soldiers died, and the other had m narrqjv 
escape. 
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j 

fThe Sliamshoo was found to contain a smidl quantity of an intense- 
ly bitter substance, resembling a vegetable alkaloid, which produced 
numbness and partial paralysis, when applied to the tongue in 
extremely minute quantity, and was presumed to have caused the 
symptoms detailed. It was most probably aconite — one of the most 
virulent and deadly of all known poisons. 

Cme lOM. — Certain substances found on the person of a suspi- 
cious character. * Portions of bish, or the root of the acoiiitum ferox, 
were discovered, which is known to J>e a dangerous and destructive 
poison. 

Case Will, — Sent, by Colonel McLeod, commanding the Nag- 
pore Subsidiary Force, in which nearly three hundred persons be- 
longing to the Artillery at Kamptee, suffered severely from bread 
issued to them. 

In many cases, the symptoms closely resembled those produced by 
arsenic, and were attended with great danger ; although from prompt, 
c.skilful, and active treatment, none proved fatal. 

The most careful examination, repeated in every waj by Mr. 
Robertson and myself, failed to detect any of the known poisons. It 
might have resulted from a diseased state of the wheat or rye from whicli 
the bread was made, or from the introduction (possibly accidental) of 
some narcotico-acrid vegetable poison ; but as no means are yet known 
by which such substances may be identified when in a state of divi- 
sion, it is impossible to ftirm any decided opinion on the subject. 

Case \2th.—\ packet of powder, which had been administered to 
several persons, and caused insensibility. Sent by Mr. Mytton, the 
Magistrate of the 24-Pergunnahs. Found to be a mixture of vegeta- 
ble substances, which could not be identified in so minute a state of 
division, but probably containhig datura seeds powdered, and perhaps 
aconite. 

Case 13M.— A portion of bread, which had caused the death^ of a 
})^rson who had partaken of it, and was supposed to contain arsenic. 
Sent from Dacca, by Mr. Taylor, Civil Surgeon. It appeared to 
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contain a trace of sulphuret of arsenic> to which the death wasinot 
attributed, but to some vegetable narcotico-acrid, not discoverable by 
analysis. 

Case 14M.— A case of supposed poisoning, — sent by th« Surgeon, 
24-Pergunnahs, who forwarded the uterus, stomach, and portion of 
the contents of the latter, of a womanVho was presumed to have been 
killed by the administration of some drug, given for the purpose of 
procuring abortion. 

No chemical or pathological, evidence was elicited to countenance 
the supposition of poisoning, or render it improbable that she had 
not died from disease. 

Case \bth , — Certain substances forwarded by the Acting Sessions 
Judge of Bhauguj^ore, through the Chief Magistrate of Calcutta. 
Arsenic and tabasheer were foui^, the former a poison, the latter inert. 

Case 16^A. — ^Three small packages from Mr. Turnbull, Magistrate^ 
of* East Burdwan ; one of which contained datura stramonium (fx^gii 
ments of the seeds), the other a variety of substances, none of them 
poisonous. 

Case \7ih . — Portions of the intestines of three .persons who were 
supposed to have been poisoned. They were in an extremely disgust- 
ing and offensive state of putrescence, from the improper and careless 
manner in«which they were packed and transmitted to Calcutta. The 
chemical examihation elicited nothing, nor was it likely to be attended 
with success, unless some mineral substance had been administered. 

Case 18^A. — Forwarded by Mr. Xumbull, Magistrate*of E^^>t Burd- 
wan, and consisting of a small quantity of a firown foetid fluid, toge, 
tlier with some dark colored substance adbering*to paper. 

No poison c^uld be detected. 

i 

0 

Case A portion of some substance foimd in the stomach 

of a man supposed to have been poisoned by opium,— forwardec^ by 
the Civil Surgeon, Dacca. * 
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No opium existed in it, but some vegetable resinous matter, which 
c^uld not be identified. 

Caee 20th . — ^The stomach, its contents, and food of a man poison- 
ed by his^ wife at Howrah, who acknowledged having administered a 
portion of a root purchased in the bazaar. 

It was found to be the “ia// chittra^* or plumbago root, a 
dangerous indigenous poison. 

Case 215^. — A goldsmith and aimther person were sent to the 
Medical College Hospital in a state of insensibility, from some drug 
which had^been administered to stupify them, and enable the perpe- 
trators to plunder the property of the former. One of them died, 
and the Coroner sent the case for investigation. 

No poison could be detected, but there was little^oubt that datura, 
or some such substance had been adA\‘nistered. 

^ Case 22nd , — A poition of substances removed from the stomach of 
e , female, who died under suspicion of poisoning, forwarded by 
Chester, Joint Magistrate of Gorruckpore. It was found to contain 
nearly ten grains of arsenious acid. 

Case 23rd . — Portions of a root, found on a person in the district 
jail of Kishnagur, and ascertained to be the bish, or aconitum ferox. 

Case 24th . — Several substances found upon the person of a man 

at Allahabad, who attempted to destroy himself, to' bring discredit 

upon his relations. Among them were found portions of aconite, and 

the fruit of one of the varieties of strychnos, both virulent poisons. 

« 

Case 25 th . — ^The contents of the stomach of a man who died 
under circumstances' of suspicion, — sent by the Magistrate of Zillali 
Mynpooree. ^ 

No poison discoverable. 

Case 20th . — ^The contents of a man’s stomach, who was supposed 
to have been poisoned at Cawnpore, together with a quantity of 
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chupatteey forming part of the last meal of which the deceased 
partook.. 

The latter was found to contain a very large quantity of arsenic, in 
the form of sulphuret. 

Cme 21th.— k portion of sweetmeat,^ which was sent by the Magis- 
trate of the 24-Pergunnahs, on account of a similar portion having 
produced insensibility in a young woman, to whom it had been given. 

No poison detected. 

Case 28^/» — Forwarded by the Surgeon, 24-Pergunnahs, request- 
ing information as to whether certain drugs were poisonou^ or not. 

They were found to be arsenious acid, in sufficient quantity to 
have poisoned several persons : two portions were found, one opaque 
resembling a piece of white china, the other semi-transparent and 
crystalline. 

Case 29th . — Sent by the Officiating Magistrate of Burdwan, and con- ^ 
sisted of a small quantity of a dark brown, extremely putrid ftotL 
offensive matter in a semi-fluid state, together with particles of a 
grayish looking substance, which had apparently not been acted upon 
by the juices of the stomach. It was stated, on the confession of a 
woman charged with the murder of the girl to whom it was adminis- 
tered, to possess the property of preventing miscarriage. 

No known vegetable or mineral poison could be detected by analysis, 
although tl*ere was no doubt that one had be^n administered — probably 
datura or aconite. 

Case 30 f A. — Forwarded by the Civil Surgeon of Dacca, being a por- 
tion of the contents of the stomaoti of a person, syppbsed Jto have 
been poisoned. The fluid was dark-colorai, fmtid, nearly of the con- 
sistence of an extract, and mixed with broken down coi^ula' of blood. 

It was«found to contain a small quantity of an acrid oleaginous 
substance, the eyacJl nature of which could not be ascertained. 

o • 

Case 3 — Sent by Mr. Balfour, Civil Assistant Surgeon of Bareilly, 

with an interesting detail of the case. 
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Arsenious acid was found in large quantity in the stomacli. The 
death of the woman was attributed by those who brought in the 
body, to her having struck herself on the head several times with a 
stone or brick. 

Case Z2nd , — A case from the Civil Assistant Surgeon of Allahabad, 
forwarding for analysis, the contents of the stomach of a woman, 
supposed to have been poisoned. It was unaccompanied by any 
details, and no poison could be detected. 

Case 33rd , — Two packages from the Assistant to *thc Governor 
General’s, A.gent at Maunbhoom, supposed to contain poisons. 

In the one, was found a small quantity of impure bazaar opium. 
The second package contained half-cooked and partially digested food, 
in a state of putrescence. No vegetable or mineral poison could be 
detected in it, and no case accompanl^id the matter sent for analysis. 

Case 34th , — Two packages from the Surgeon to the 24-Purgun- 
^ohs. 

The one contained particles of raw rice, with trace, of a white 
looking substance, the nature of which could not be ascertained, as it 
presented none of the chemical characters of any known mineral 
or vegetable poison. 

In the other parcel were found a piece of chalk, two small circular 
portions of common brick, and half a dozen round, black looking 
masses, consisting of fragments of the leaf of tobacco, with probably 
a small amount of opium and datura in a fine state of division. 

Case 33 th , — Four bottles, forwarded by the Sessions Judge of 
Bhaugulpore, through the Chief Magistrate of Calcutta, containing 
the contents of the stometbh of three persons alleged to have been 
poisoned. 

These were accompanied by an exceedingly interesting abstract of the 
case from the Judges, together with an outline of the post-mortem 
examination made by the Civil Surgeon. 

Although it was distinctly admitted by the prisoners that poison 
had been administered, none could be detected by analysis. From 
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the sjrmptoms, it was probable that aconite was the noxious agent 
employed. 

Case 36^4.— An earthen vessel and bottle from the Magistrate of 
Midnapore, the former containing food ejected from the stomach, and 
the latter the contents of that organ after the death of the man, said 
to have been poisoned. A report ftom the Civil Surgeon accom- 
panied the communication of the Magistrate. 

A trace of arsenious acid was discovered, but* not in sufficient 
quantity to decide, positively, tjiat the man had died from the effects 
of that pois<m, although this was probably the substance adminis- 
tered. There was also evidence of the presence of a salt of zinc, due, 
doubtless, to an emetic which had been administered upon the admis- 
sion of the man into hospital. 

Case Z7th, — An earthen pot/cpitaining Goor,^ with which arsenic 
was supposed to have been mixed, — forwarded by the Magistrate of 
Etawah. 

It was found to contain a large quantity of sulphuret of arsenic.^ 
Section II. 

Investigations for the Military Board. 

1. Several colts in the Stud at Kooruntadhee having died very 
suddenly, and under circumstances of suspicion, the Veterinary Sur- 
geon recommended that a chemical examination should be institutedi 
to detect any poison that might be present.. 

The stomachs and intestines of some of them, with their contents, 
were, accordingly, sent to Calcutta, and examined without success — 
no known vegetable or mineral poison being discoverable. 

2. In consequence of certain doi^bts which had arisen, as. to the 
most eligible ^d effective composition for the manufacture of percus- 
sion caps, I was ordered to proceed to Dum-ftum, and give my 
opinion ujx)n the subject to the Select Committee of Artilleiy Offi- 
cers. I found, that the Chlorate of Potash^ was*the chief detonating 
ingredient then employee^ and after a few experiments in which its 

* The impure, dark-colorod sugar of the bazaars. 

H 
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corrosive effects upon the nipple of the percussion muskets, ren- 
dering them liable to become speedily useless on active service, were 
exhibited, I stated the superiority of the fulminate of mercury, and 
the reasons for which I should recommend its substitution, which 
were embodied in a report of the Select Committee to the Military 
Board, of which there is no copy in my records. 

3. By order of the Governor ‘tjleneral, and on account of the supply 
of percussion caps for the China expedition being exhausted, a quantity 
of fulminating mercury was prepared in the chemical laboratory by the 
Assistant to the Professor of Chemistry, at great risk to his life and 
health; the latter of which suffered so severely, as Jo arrest the 
further preparation of the substance, after some pounds had been 
furnished, sufficient to fill many thousand caps. 

4. Pursuant to instructions from Government, conveyed through 
the Medical Board, I was directed to put myself in communication with 
Captain Goodwyn of the Engineers,^ a^^d to report upon the safest and 
best mode of manufacturing fulminating mercury, which report is 
contained in the second part of tliis paper. 

^ 5. The Brigadier Commandant of Artillery, having reported to the 
Military Board the great destruction of fusee, bamboos, cartridges, 
canA^ass bags, &c., proposed, that Kyan^s patent to prevent dry rot 
should be employed to arrest the destruction, and requested informa- 
tion as to the best method of preparing, and supplying the Kyanizing 
liquid, upon which a chemical report was funiishcd. 

6. In addition to the above, a series of experiments were perform- 
ed at the request of Captain A. II. E. Boileau, of the Bengal Engineers, 
upon the best means of rendering powder-bags incombustible, with a 
view to lessen the risk, attendant upon storing powder in the Arsenals, 
A private report was forwarded to Captain Boileau, for the informa- 
tion of MajOi’ Smith, of the Engineers. 

* Section III. 

Analyses performed for the Salt Bepartreent, 

Two hundred and'twenty-two specimens of cont/abjind Salt and Salt- 
petre, forwarded by the Superintendent of thp Salt Chokies, 24-Pergun- 
nahs, and the Magistrate of ABygurh, w^re at various times examined 
and reported on. These analyses are troublesome and tedious, but at 
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the same time so simple, that they might be taught Wth ease to any 
intelligent person employed in the Salt Department. They occupied 
a very disproportionate share of time and attention, compared with 
their value, and to the neglect of more important duties. The chief 
impurities contained in the salt, were sand and sulphate of«soda. 

Section IV. 

Miscellaneous subjects, 

1 . A sword from the Magistrate of Burdwan, with which a murder 

was supposed to have been committed, and in which it was required 
to ascertain •whether certain spots on the blade were stains of blood 
or rust of iron. ^ 

The examination was a very delicate and difficult one, and the 
result, that the spots were conjectured to be rust of iron, mixed with 
some albuminous and unctuous matters used for removing the same. 

2. Specimens of water found^ntering a public drain, and forwarded 
by the Chief Magistrate of Calcutta, to ascertain if they contained any 
substances which might prove injurious to the health of the commmiity , 

They were found to contain noxious gases in sufficient quantitjjp 
asphyxiate coolies entering the drain to clean it, before means of puri- 
fying its polluted atmosphere had been adopted ; but not enough to 
exercise any deleterious influence, upon those not immediately ex- 
posed to their effects in a confined, unventilated space. 

3. Samples of the food supplied to the prisoners in the zillah 
jail of Allypore, to ascertain whether it was injurious to health, 
on being eaten the following day in a cold state. 

The chemical changes which took place were carefully noted, 
and found to be such as would undoubtedly give rise to low forms of 
fever and other diseases, in those who were placed on such diet. 

4. The station jail at Rajshahye, was reported t*he Officiating 

Magistrate, J^r, T, C. Loch, to be ren^ereS nearly uninhabitable 
by bugs, although a new^ building, and instructions were requested as 
to the be«t m«le of getting rid of them. These were detailed, and a * 
report at the end ot a few months requested, to show whether the cure 
suggested had been effeotual. • 

5. ^ Two pieces of a scabbard, sent by the Magistrate of Mynpooree, 
to ^certain if certain spots upon them had been produced^by blood. 
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The nature of the substa^ which had caused the stains^ was not 
positively ascertained^ although^ they were strongly suspected to have 
been produced by blood. ^ 

6. A very remarkable substance, discovered by Dr. Montgomery 
of Singapore, called Gotta Percha, and sent to the Medical Board, 
with specimens. 

It was found to be a variety of caoutchouc, 'likely to become ex- 
tremely valuable from its chemical and physical qualities, as well for the 
manufacture of sut^gical instruments, as for various purposes in the arts. 

7. A specimen of sulphur, found near Kurrachee in Scinde, and 
forwarded by order of the Right Honorable the Governor General, 

for examination. 

\ 

It was ascertained to be impure^ and not likely to turn out great in 
value or extent of supply. 

8. A specimen of saltpetre, manufactured at Tattali in Scinde, and 
forwarded to Government by Sir Cbifi^es Napier. 

It was found to contain nearly 96 per ceut. of pure nitre, and 
^ reported to be a pure and good specimen of commercial saltpetre. 

A communication from the Magistrate of Hooghly, requesting 
information as to the best method of bleaching the paper n|anufactured 
by the prisoners in the jail, by means of chlorine gas. 

Mr. Robertson was deputed by Government to proceed to Hooghly 
to report upon the manufacture generally, and to suggest such means 
of improvement, as he might deem advisable or necessary. 

10. A small portion of ihe deposit of a mineral spring near Dar- 
jeeling, the water of which was stated to be used in warm laths by the 
natives, and the sediment itself to be employed as a remedial agent. 
Forwarded for analysis and report by Dr. Campbell. 

It was analyzed by Mr. Robertson and found to contain in 1 00 parts : 


Creu&te and at pro-crenate of the per-oxide of iron, about . . 65 

A carbonate, . . . . 4 

Sand (Mica and Quartz from decomposed granite,) / 20 

Portions of Vegetable matter,. . V . . , . 

Su^hnric acid, . . . . . . . 

Magnesia, Mn alir about . . 11 

A trace of ammonia, . . 

Water and loss, . . J 


100 
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The medicinal virtues of the spring are doubtless due to the 
amount of iron contained in it. 

The above comprises a, brief abstract" of the public duties of the 
Chemical Examiner, during the period mentioned. In addition to the 
cases reported in the first Section, several analyses were*performed 
for residents of Calcutta, who supposed that attempts upon their 
health and lives had been made by their servants. Their appre- 
hensions were in every instance groundless, and the cases generally of 
too trivial a nature to record — all the communications having been 
sent privately. There is no Moubt, however, that much sickness 
is caused in this city by the impure salt, generally sold in the 
bazaars, — the bad quality of much of the meat consumed^ especially 
during the prevalence of Epidemics among the cattle, — the dirty and 
impure state of many of the vessels used in cookery, — the improper 
food u})on which some of the annals, killed for table use, are fed, — and 
other circumstances of a simil^ hature, which could only be prevent- 
ed by the introduction of a sound and judicious system of Medical 
Police. The evil effects of this want of efficient control and superb" 
intendence, are most felt by the poorer classes of Europeans, 
scarcely ever obtain perfectly fresh and wholesome animal food, to 
which is super-added, the noxious qualities of the adulterated wines 
and liquors consumed by them, of which I have never seen a whole- 
some or unadulterated muster. The arrack, beer, and other beverages, 
sold soldiers and sailors, are even worse and more injurious, if 
possible, frequently causing fatal attacks of cholera and dysentery. 

In the succeeding division of this report will be contained details 
of some of the most interesting cases mentioned. 


On the Sickness and Mortality of the T(^oop9 at KUrnaiiL * By Dr. 

C. Finch, M.D. 

Among the jnost remSirkable circumstances in the whole province* 
of medical statistics, are the great vicissitude^, which occur in the 
sanatory condition of particular localities, varying between the* ex- 
tremes of salubrity and distemper. 

These alternate conditions of salubrity and insalubrity, occur in 
every quarter of the globe, and arf! frcquentljf exemplified in the 
different stations and cantonments throughout the Indian coiitineiit. 
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Among the most remarkable instances of these variations in salubrity, 
tliere has been none more so, than the Military Station of Kumaul, 
which was at one time considered the most healthy, and is now 
regarded as the most sickly, of the Military Stations in the Bengal 
Presidency. The average rate of mortality of former years, compared 
with that of latter, attests the general correctness of this view. In the 
years 1835 and 1836, when H. M. 13th Light Infantry and 31st Foot 
were cantoned there, the average rate of mortality was but 1|^ per 
cent. ; while in the year 1841, it ran as high as 1 1 per cent, in II. M. 
3rd Buffs, and 7 per cent, in the H. C. 1st European Regiment. 

An inquiry into the circumstances which influence the varied states 
of public beealth, or the absence or existence of disease, is most impor- 
tant to determine what they are ; whether they be of climatic origin 
and inevitable, or endemic, or of local origin and removable. 

It is important to determine the nature of the influential causes on 
the health of particular localities, in order to point out what means 
may be necessary to diminish or to counteract their effects. 

’ Should they be dependent on climate, an examination is important, 
tUrtieterminc what precautions are necessary to oppose or to counter- 
act their prejudicial effects. 

Should they be dependent on local agency, to point out what 
measures are requisite to obviate them, if entirely removable, or to 
diminish them, if only capable of partial removal. 

Such are the results to be obtained by a careful and ctyitions 
investigation into the several causes which influence the ^ternations 
in the sanatory condition of certain localities. 

In illustration, I may adduce the inquiry into the causes of the sick- 
ness and mortality of the Troops at Barrackpore, which I instituted 
in 1810 . Ok my return to India, and appointment to the medical 
charge of the 57?h Regimejjt N. f., then stationed at Barrackpore, I 
was led by the great^and fatal sickness, prevalent in thrfc corps, to in- 
stitute an examination into its causes. In thtJ course of this inquiry, I 
ascertained that the niortal sickness, then existent, ^was not confined to 

tt 

that Regiment, but shared in by two others, the 3rd and 58 th Regiments 
N. L ; and that the sickness was not epidemic and casual, but climatic 
and permanent. In the progress of my inquiry, I obtained further 
evidence of'its bei*g of climatic origin, and bore a relation to the 
length of residence of, the troops at the station. It was shown 
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by tabular statements, taken from the hospital registers of several 
corps, more particularly of those of the 3rd, 57th, and 58th Regiments,, 
that the extent of sickness and number of casualties, during the first 
year of their stay at Barrackpore, was not greater tlian the ordinary 
amount of sickness and deaths in the Upper Provinces,, ribr was it 
greatly increased in the second year, bi^t that the third of their resi- 
dence was the sickly and fatal year, — establishing the fact, that the 
native troops cantoned at Barrackpore, in lieu of becoming acclimated 
by length of residence, became more susceptible to1,he deteriorating 
effects of a Bengal climate. Having established this position, the re- 
medial measure was obvious, — ^the curtailment of their period of 
service at Barrackpore, and the substitution of a biennial i^ lieu of a 
triennial relief of the troops stationed in this unhealthy cantonment. 
That measure was sanctioned and approved of by Government, on the 
recommendation of a Committee especially appointed to examine into 
the accuracy of the grounds of iHjt recommendation. 

The Committee, on the additional evidence it had the power to call 
for and obtain, was satisfied of the strength of the position I had 
taken up, regarding the comparative healthiness of the two first, aud 
the unhealthiness of the third years’ stay at Barrackpore, and seconded 
the recommendation for a biennial relief of the native regiments 
stationed at Barrackpore. The result of some years’ experience has 
confirmed the expediency of the alteration, in the improved state of 
health, and diminution in the number of casualties among the native 
soldiery cantoned at Barrackpore. While these results are highly 
satisfactory^ as confirmatory of the truth or reality of the imputed 
causes, which deteriorated the health of the Troops at this station, 
they are encouraging, as holding out inducements to undertake 
similar inquiries into the circumstances, which aflPect the state of public 
health in other stations and localities. 

In the pre^nt paper, I purpose to enter upon the subject of the 
sickness and mortality, which have been prevalent for some years 
at Kumaul. I^m aware, that the attention of Government has been 
already directed tp this subject, from the great sickness and mortality 
which took place in som^ of H. M. Regiments in the years 1841-42, 
and that a Medical and two Engineer officers have been associated, to 
investigate the circumstances which have had so fatal an influence 
on the health of the troops stationed «t Kumaul* .and, but for the 
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events which have taken them from this field of inquiry into other 
fields, we might, ere now, have had the result of their united labors. 

Having been furnished with some tabular statements, drawn from 
an authentic source and made at a great cost time and trouble, of 
the state hf health of the troops, quartered at Kumaul for a series of 
years, 1 am unwilling that spch valuable documents, containing such 
a mass of useful information, should be lost to the profession, and 
induced therefore to publish them. 

When I state* that these tabular statements were collated by Dr. 
John Murray, of the Horse Artilleay, I offer ample guarantee for 
their correctness and accuracy. » 

From ^ese Tables I have made certain inferences, on which 1 
have based certain opinions relative to the causes, which have a pre- 
judicial effect on the health of the troops at Kumaul, and occasion 
the great sickness and mortality which have prevailed there. An 
examination of the tables, will enalXe any one to satisfy himself of 
the legitimacy of the one, and the grounds they afford for the foimda- 
tion of the other. 

«««The devastating diseases of Kumaul have been periodic or miasma- 
tic fevers, varying in intensity from a slight intermittent of the cold 
season, to the most intractable remittent fever of the rainy season ; 
stamped with all the most characteristic symptoms of yellow fever of 
the West Indies, such as severe cerebral symptoms, extreme irritability 
of stomach, and, in some instances, yellow or bilious suffusion of 
the skin. 

The intimate connection of the whole family of fevers, istiemonstrat- 
ed by their gradation from one form into another. The ephemeral, 
consisting of one occurrence of the cold, hot, and sweating stages, 
by recurrence, becomes an intermittent, and this again, by its length- 
ened paroxsync^ and contracted ,apyrexial period, is converted into a 
remittent, and this last, by indistinct remissions or apyrexial intervals, 
is only recognisable as a continued fever. 

This ready and ^frequent conversion of one form of» fever into 
another, is not more demonstrative of their intiifiatp connection than 
their proceeding from one common cause,— imalaria or miasma. 

These varied forms of tropical fever are dependent on the intensity 
of the miasmatic exhalations from the earth’s surface, and the 
intensity of these exhalations fe dependent on temperature. 
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This is proved every year; the succession of seasons is charac- 
terized by a different foi*m of fever, and by the prevailing endemic 
fevers in different climates and localities. 

A reference to th^e Tables, shews such was the regular course 
of the periodic diseases which prevail at Kumaul ; intermittents are 
common in the early part of the year,^and gradually pass into remit- 
tents during the hot and rainy seasons, and at the end of this season, 
again, assume their preponderance, wliich they retain during the 
continuance of the cold weather. There is not in my opinion in the 
whole subject of the etiology of disease, a better established fact, than 
the connection between marsh malaria and intermittent and remit- 
tent fevers, in their relation of cause and effect. I hold nq modified 
faith. I acknowledge marsh malaria to be the active agent in the 
production of these forms of disease. In the doctrine of the cau- 
sation of these forms of fever, the intermittent and remittent, I 
believe, that the difference is dependent upon temperature. That malari- 
ous exhalations produce, in cold or temperate countries, intermittents ; 
while the same miasmata woidd, under an increased temperature, 
or tropical climate, occasion remittents. Mere latitude, as McCullodbu 
has obseiTed, is not alone a modifying agent ; diminished temperature 
in tropical countries, produced by elevation above the earth’s surface, 
will cause a difference in the type of fe^ er. There are unequivocal 
j)roofs of their intimate dependency, as cause and effect, which have 
been accumulating for two centuries. 

From Table No. 1, we learn that the months of July, August* 
September, find October, were the most unhealthy and fetal of the 
year; the ratio per cent, to strength, being respectively for these 
months, as follows ; — 


The admissions in 


fJuly, .. 

] Atigust, 

I September, 
I October, 


and the pe» cenfege 


The deaths in 


of deaths to strength were : — 

r July, to strength, 

J August, „ 

■ I September, „ 

^October, „ 


• 13*16 

17 n 
20*60 
14*13 


0*38 

0*49 

0*64 

i)*64 


It Js remarkable, that; the per c^ptagp of admissions and deatl^ in 
May was very large ; Jhat of admissions being higher than that of July, 
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being as high as 13*73 ; while that of deaths being less, it is as 0*29 
per cent, to strength. 

This Table exhibits at a glance, the increase and fatality of those 
forms of fever denominated miasmatic, from tl^r imputed source, or 
origin, in the four months mentioned. August, September and October, 
are prominently shewn to be ^the months in which these fevers are 
most prevalent : we have in these months a very large per centage to 
strength, and a very considerable increase in the number of these forms 
of disease, to that prevailing in other months.* 

By a reference to the Table, it wilJ be seen that the cases of fehres 
fniasmaticce were, in the period of 13 years, th^ followifig : — 

Strength, Fehres Miasmatias 


In the 1 3 months of January, 

12,919 

no 

39 

February, 

14,229 

80 

33 

March, 

14,443 

167 

*3 

April, ‘ 

14,429 

300 

33 

May, 

14,378 

660 

33 

June, 

14,609 

538 

31 

July, 

14,329 

465 

31 

August, 

14,255 

689 

33 

September, 

13,697 

. . 1,467 

39 

October, 

14,112 

827 

33 

November, 

13,547 

366 

33 

December, 

13,599 

. . 480 


There is the same preponderance of disease observed in May, in 
regard to these particular forms of fever, as in the general return, or 
per centage, of all diseases. 

There is in June a greater number of cases, and more numerous 
casualties from periodical fevers, than in July. 

Tha casualt^s from miasmatic fevers, in the several months of the 
year, are shown to be in ' ^ 


January, 

Deaths, 4 

July;, 

Deaths, 1 

February, . . 

1 

August, 4 Ji 

• » 16 

March, 

„ 1 

September, . 

» 38 

" April, 

„ 6 

Octoljer, 

38 

, May, 

» 4 

November, 

„ ‘9 

Junb, 

» 5 

December, 

» 5 

^^These figured ^Btatements include only European troops stationed 
Kumaul. 
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The greater prevalence of paroxysmal fevers in May and June, may 
be attributable to miasmatic exhalations, arising from irrigation of the 
lands in and about the cantonments of Kumaul : and to relapses, 
from exposure to the^sun. 

From Table No. 2, we ascertain, that the most unhealthy years 
were those of 1829, 1838, 1839 and 184\ ; the ratio of sick to strength 
being 197-89, 200*52, 171*27, and 272*12. 

The degree of prevalence of miasmatic fevers among the European 


troops stationed at Kumaul, is 

shewn to be in each 

year of the thir- 

teen, included in the period referred to, as follows 

- 

1829 

151 

Cases, 

5 Qeaths, 

1830 

77 

>» 

2‘ 

1831 

.. 473 


4 

1832 

.. 617 

>» 

3 

1833 

^ 31 


3 

1834 

111 

>» 

3 

1835 

68 

>> 

5 

1836 

. . -361 

>» 

4 

1837 

. 503 

>> 

4 

1838 

. . 603 

»» 

/ M 

1839 

. . 272 

>» 

7 ,, 

1840 

. , 435 


10 

1841 

. . 2,147 

>» 

71 

Paroxysirml fevers are shewn to have been most prevalent in th( 


years 1831, 1832, 1836, 1837, 1838, 1839, 1840, 1841 ; but it is to 
be borne in recollection, that there was a considerable augmentation 
in the European force cantoned in Kumaul. Prior to 1831, there 
were but detachments of European ^Horse and Foot^ Artillery ; in 
that year H.,^. 31st was stationed at’ Kumaul, and it subse- 
quently became the cantgnment of a European Regiment. The 
total strength of Europeans in 1829 and 1830,, was but 285 and 
222; after 1831 k exceeded 1,000 men, except in 1839, when therp 
were;, but 891. • 

In computing the comparative degree of prevalence of ipiasmatic 
diseases, we must take the ratio per cent, to strength, an^ not. the 



60 


On the Sickness and M(yrtality 


actual number of cases of paroxysmal fevers. By this mode of com- 
.putation, we find in 1829 that the per centage to strength was 54 
1830 35 


1831 

1832 

1833 

1834 

1835 

1836 

1837 

1838 

1839 

1840 


51 5 . 

2,1 

9*2 

5 | 

321 ^ 

44| 

52*9 

30i 

34 


1841 


107 


By computing the extent or prevalence of miasmatic fevers in 
relation to the strength, we learn that they were most common in 
1829, 1832, 1838, and 1841, in which years it will be seen that they 
axceeded 50 per cent. There is in this mode of computation a 
variation from the former view of looking at the abstract number,, 
without reference to actual strength. This calculation exhibits the 
years 1833, 1834, and 1835, as remarkably healthy, and exempt 
from the occurrence of periodical fevers of every kind. These 
years were remarkable as dry years, or for the small quantity of 
rain which fell ; a coincidence to be carefully borne in recollection, 
and to which I shall have occasion to refer in a subsequent part 
of this paper. 

The 3rd Table exhibits the comparative annual admissions and 
deaths of the European and Native troops stationed at Kumaul, fOr 
the period allq^led to^ from 1st January 1829, to 1st January 1842. 

It points out the gredter prevalence of disease ^..the European 
than in the Native troops, and their gref ter fatality, by the higher 
ratio per cent, of ^eaths on admissions in the foraier, than in the 
latter. On a comparison of the ratio of admissionapto strength in the 
two classes, it appears there was no uniforaiity or correspondence in 
the num\>ers of the sick in the same seasons. Both classes were not 
equally affected in the same years. 
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From Table 4 we are taught, that the months of July, August, 
September and October, were the most unhealthy and fatal of 1841 
for the European troops stationed at Kumaul ; we are further taught, 
that there was no inconsiderable amount of sickness in the months of 
April, May, and June of that year, though the casualties were not 
more numerous than in January and February, and did not equal in 
number, those which occurred in November and December 1841. 

Having ascertained the nature of the diseases prevalent at Kumaul, 
and the seasons and months in which they prevail nfbst, and the years 
in which they have been most common, it is necessary to take a 
cursory view* of the cantonment of Kumaul, to assist us in tracing 
the occurrence of these diseases to their causes. ^ 

The cantonment of Kumaul, is situated on a broad and nearly 
level plain, stretching from the canal on the east, to its western 
boundary, over a^urface of one and a half miles. 

The barracks of the European, Infantry corps, together with three 
rows of officers* bungalows, form the east flank of cantonments, while 
the western is formed of jungle, and numerous stagnant pools. At 
the back of the barracks, or further eastward, are fields of ripe, 
jawarree and hajra, crops which require irrigation ; and running in 
a south-easterly direction, is the canal supposed to be a prolific 
source of sickness ; its banks on each side, are lined with sedges 
and much luxuriant vegetation, which is stated to be continually 
passing into a state of decomposition. On the left bank, or opposite 
side of the canal, there is a large extent of swamp or oozy ground, 
•covered wi-th the like rank vegetation. To the north-east of canton- 
ment is an extensive jheel, extending one and a half miles north- 
wards. 

Between the east and west flanks, lie the parade grounds, — as 
has been said, almost a level surface : on the north qf tliis plain and 
near the centi^ is the church, built on the Only rising piece of gromid : 
to the south of this plain, are the barracks and lines of the troops : 
to the right, the lines of a corps of Native Infantry, the barracks 
of the Foot Artill^, then the lines of a second corps of Native 
In^try : on their left, •lines for two regiments of Native Cavalry : 
the European Dragoons are in the extreme left, and in their rear, 
the Horse Artillery. To the north of the Horse Artillery and 
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Dragoon stables^ is their parade ground. To the west, are the 
jungle, and pools, already mentioned. 

The soil is argillaceous and retentive of moisture. To this, and 
the absence of drainage, is to be attributed the conversion of the 
parade ground, during the rains, into a swamp or jheel of water. 

The close alliance of the several forms of intermittent and remit- 
tent fevers, from their ready gradation into each other, is not better 
known, than their unity of causation, viz., — terrestrial, or miasmatic 
exhalations. < 

A reference to the plan of Kurnaul will shew, how abundant are 
the sources of miasmatic exhalations, within and without the limits of 
that cantonment. To the north-east, is a large jheel about a 
mile and a half from cantonments ; south of that, or eastward of, 
and in the immediate vicinity of the officers’ bungalows and barracks 
of the European Infantry, are the oozy banks the canal, over 
which the water Ands its way intc^ the plain between the canal and 
the residences of both officers and men. A remark of Surgeon 
W. Mitchelson, points out how very prejudicial this must be to the 
health of the inmates, and the close connection between the prevail- 
ing sickness, and paludal exhalations, arising in the vicinity of the 
canal; — he says, that of the officers of the H. C. 1st European 
Regiment living in the bungalows in that locality, there was scarce 
one escaped an attack of the prevalent sickness. 

Further south and due east of the parade ground, there are several 
fields under cultivation, close to, and almost within the limits of the 
cantonments, in which are grown crops of rice, jawarree andibajra, all of 
which require and are subjected to frequent irrigation from the canal ; 
these undisputedly have a prejudical effect on the health, and may 
account for the occurrence of intermittent and remittent fevers, during 
the hot, weather^ , 

The whole range of Ihe westward boundary, are the regains of jun- 
gle, interspersed with jheels and tanks, which afford, as ample a 
source for the origin of these miasmatic fevers, as the ca'zial on the 
east flank. ^ 

iBut it is not jheels or swamps alone, whjph afford origin to mj^- 
matic exhalations ; large bodies of surface water exposed to the solar 
rays in a tropical climate, are undoubtedly very fertile sources of 
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miasma, and generate fevers of every type. We coincide in opinion 
with Dr. Ranken, who has laid it down as an axiom in regard to 
the production of these fevers, that vegetable substances in a state 
of decompdbition and solution in water, become prejudicial to health, 
and capable of producing fevers. Water cannot exist on the surface of 
the earth, in this climate, without admixture with vegetable matter, 
which, by the instrumentality of heat, is decomposed and converted 
into a morbihc agent. Dr. Ranken, also assumes as an axiom, that 
wherever a body of water, flowing or stagnant, appeats on the surface 
of the ground in India, it is impregnated with vegetable and animal 
matter, which thft influence of the sun will convert into malaria. 

Receiving this dogma, the whole parade ground lying between the 
canal on the east, and the jungle on the west, from its level surface 
and clayey bed, on which water remains for days, and in the rainy 
season for weeks^ becomes one continuous source of miasmatic 
effluvia ; while the ground to the ^outh- west and to the north of the 
barracks of the 3rd Dragoons and Horse Artillery, becomes a swamp 
during the greater part of the rains, and a more dangerous vicinage 
than the marshy barks of the canal ; for the corps above-mentioned 
suffered in a greater degree than the European Infantry, and the cases 
were more malignant and intractable, than those of the European 
Foot Regiments ; a fact which militates greatly against the opinion, 
that the canal is the chief, or sole cause of the insalubrity of the station 
of Kuniaul. 

Another fact before-mentioned and exhibited by the tabular state- 
ment of tlfe healthiness of the years lS35-6f and their immunity, 
or freedom, from paroxysmal fevers, together with the coincidence of 
these years, being remarkably dry ones, proves that the surface water 
on the parade, is no mean agent in the production of malaria and of 
malarious fevers. The absence of ^rain, or its dimijjished quantity, 
preventing tjj^ generation of marsh effluvia during these years, ac- 
counts for the absence of /ever, and the freedom from sickness of the 
soldiery. ^ 

But there are«yeC other sources of malaria, independent of those 
inhi^rent in the soil and* bcality, which have been so destructive at 
Kumaul; these are artificial ones originating in the cultivation of 
rice, jawarree and bajra, crops all requiring irrigation, which is permit- 
ted Wound cantonments, and it is said; even within their limits. Irri- 
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gation in the \icinity of cantonments, is permitted, if not encouraged, 
by the civil authorities, though it has often been decried and con- 
demned by the presiding medical authority, as destructive to the health 
of the military ; but the interests of the revenue have bedi considered 
paramount to the welfare of the troops, and irrigation is yet allowed. 
It is well known, that a wealthy Zemindar purchases up every 
biggah of ground in the immediate neighbourhood of cantonments, for 
the purpose of rice cultivation. 

The next unhealthy part of the cantonment of Kumaul, is to the 
eastward of the parade ground, and is indebted for its insalubrity, to 
the exhalation from the ground in front, and to the west of the 
European Infantry barracks. Nothing has been done to render tliis 
part of the cantonments more healthy, by cutting drains or water- 
courses, though it is affirmed on high authority, that there is a consi- 
derable fall from the centre of the exercise ground, to the right bank 
of the canal, as much, it is said, fis six or seven feet, within 1,000 
yards ; and oftering every encouragement and prospect of completely 
draining this part of cantonments. It has been recommended to esta- 
blish a large, broad, and superficial drain, very gently sloped off on 
each side, gradually deepening it towards the canal ; it would rapidly 
convey away the rain from the parade ground, and discharge it into 
this reservoir. If the station of Kurnaul is to be the residence of 3, 
or 4,000 European troops, it is the duty of Government, by every 
means in its power, by an effectual system of drainage, to render 
it salubrious, and do all that is possible to restore its former cha- 
racter and reputation, «as a sanatory station for its military occupants. 

I am decidedly of opinion, that the causes of the sickness and 
mortality of Kurnaul, are to be referred to the soil and nature of the 
cantonment ground, and the irregular falls of rain during the rainy 
season^ , « 

The soil is argillaceous, '•or retentive of moisture, s^uiuch so, that 
the rain remains for weeks and days on the^ surface unabsorbed, after 
a heavy fall of rain, which of itself is a sufficient cause of disease. 

The present Director General of the Medical Department of the 
Biitish Army, states it to be his opinion, r that simple moisturf is 
noxious to the health of the soldiery, and adduces in proof, the 
situation of the 61st Regim^t in the Pharos [see his Medical Sketches 
of the ^expeclition tb Egypt from India, p, 83.] 
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I have mentioned the boundaries of the parade gi‘ound or canton- 
ments. It is on all sides surrounded with swamps, — on the east along 
the banks of the canal, and on the west by jungle as well as jheels. 
In the north-east and in front, there is a large jheel, and to the south, 
about a mile in rear of the station, there is a great extent of marshy 
ground. From these several localities, ^here is little doubt malarious 
cxlialations arise, which are amongst the most active agents in pro- 
ducing the severe sickness among the troops. In confirmation of this 
obser\ ation, we find that in the site of the corps, whAe these effluvia 
made themselves so sensible as to cause the men to endeavour to 
exclude them»at night, by shutting the jhamps, there the sickness 
was most prevalent and the cases most severe, I allude to tjie troops 
of the Horse Artillery and H. M. 3rd Dragoons. 

It is an established axiom in medical etiology, as I have said, that the 
decomposition of vegetable matter by the instrumentality of moisture 
and heat, gives out exhalations whiah are prejudicial and often destruc- 
tive to human life. The exhalations from the surface of the parade, 
and the effluvia from the swamps surrounding Kumaul, are the active 
agents in the production of the diseases which have prevailed there and 
proved so destructive to the European corps cantoned at that station. 

The greater and more fatal prevalence of the sickness in some 
years, than in others, is ascribable to the heavier and irregular falls of 
rain, during the wet-season, by which the parades and neighbour- 
ing grounds are flooded, and in the long and unusual intervals of rain, 
are exposed to the scorching rays of a tropical sun shining through a 
clear atmosphere. These abundant sources of malaria will readily 
account for the occasional aggravation of sickness, in seasons marked 
by this irregular distribution of rain. 

Such are the opinions of a Committee of Medical Officers, assem- 
bled to inquire into, and report on the cause qf the sickness, * which 
existed among4ilie troops at Kumaoil, in 1 841. ^ 

The Committee consis^d of Superintending Surgeon W . Panton, 
President. * • i . 

Surgeons J. Thomson, Horse Artillery; W. Darby, 1st Light 
Cavalry; J. Henderson, M, d., H. M. 3rd Dragoons; A. Macqueen, 
M. D., H. M. 3rd Buffs. » 

The Committee after a careful inquiry into the nature find extent 
of the sickness prevalent in the station and surrounding country, 
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state, — Since the middle of August, fevers of the remittent and 
intermittent types, liave been unusually prevalent among the Euro- 
peans corps and Native Infantry, and latterly, the Cavalry, the camp 
followers, and, generally, the inhabitants in the neighbourhood/’ 

That the cantonment, being situated on an uninterrupted level 
plain of great extent and of clayey soil, the water is not readily 
absorbed, and lies on many parts of the lines and parade gromids in 
extensive sheets of the depth of several inches, for some days fol- 
lowing a fall df rain ; such surfaces, acted on by the intense heat 
of the sun, generate malaria in great abundance over the whole extent 
of the cantonment and its vicinity ; and to this cause, the Committee 
ascribe t^e prevalence of fever in the present season/* 

The present Surgeon General W. Panton and lately Superintending 
Surgeon of the Sirhind Division, in his Annual Report on the Hospi- 
tals of European and Native troops in the Sirhind Division, for 1842, 
writes to the Medical Board, — ‘‘ That the state of health at Kurnaul, 
during the past year, has been unfavorable, from causes similar to 
those which were formerly reported to have operated injuriously 
on the troops in the preceding year/’ 

The hot season continued long and most oppressive, interrupted 
only by occasional showers, until the middle of July, and again till 
the end of August, when heavy falls of rain occurred, and flooded the 
cantonment for some days/’ 

“In July, fevers intermittent and remittent began to be prevalent, 
and as the season advanced, during August and September, the num- 
ber of remittents gradually, but steadily, increased, until tiie middle of 
October, when these decreased, and the intermittent type prevailed 
afterwards in greater proportion.” 

“ The soil on which the cantonments are situated being argillaceous, 
retains water gn the^ surface long, and when allowed so to remain 
exposed to intense solar hbat, ma^ria will soon be geij^ted.” 

Dr. Panton also refers the deterioration pf the health of the troops 
stationed at Kurnaifl of late years, to the increase and extension of 
rice cultivation to the very boundaries of cantonfliecits. 

Dr. McGregor, who has given much attention to this subject in 
reference to the sickness prevalent at Kumaul in the succeeding year 
1843, as well as to that of the previous two years, states, — “the 
cause of the great sickness aft Kurnaul, during the past three years, 
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was the luiusual nature of the rainy season, acting on a soil which 
is slow in absorbing moisture.” 

*‘When rain falls in moderate quantities, and at short intervals, 
Kumaul is comparatively healthy, but if to a heavy fall of rain, a long 
drought succeeds, malaria is generated, and fevers prevail. The two 
years of 1841 and 1842 closely resembled each other, and from the 
first fall of rain in the latter part of June, little or none fell until the 
21st July, when a heavy fall took place, succeeded by a long series of 
dry sultry days. Had such seasons occurred ai* Loodiana, the 
deleterious effects would have been prevented by the rapid absorp- 
tion caused the nature of the soil ; and even at Umballah, 
heavy falls of rain are not necessarily succeeded by the deadly fevers 
witnessed at Kurnaul.” 

Dr. McGregor repudiates the very idea of including among the 
causes, prejudical to the sanatory condition of Kurnaul, the vicinity 
or presence of the canal ; and, J think, satisfactorily refutes the 
opinion which has been often advanced of its being the chief 
source of the great sickness wliich formerly, as well as of late years, 
prevailed at Kurnaul. His words are, — “ as to stagnant water, there 
exists on the east of cantonments a canal, which has been ad- 
duced as the cause of the unusual sickness, which has prevailed at 
Kurnaul for the last three years. When the 1st European Light 
Infantry occupied the lines in its vicinity, it was not easy to persuade 
people that other causes existed, without having recourse to the 
canal, perfectly sufficient in tlieraselves to account for the unusual 
sickness ; a?id the circumstance of the neighbouring district, where 
there was no canal, being equally sickly, was sufficient to establish 
this point. In 1843, the new cantonments were vacated, and the 
European troops cantoned at a distance from the decided source of 
fever ; it was found, that instead of«being less, the sjpkness was in- 
creased ; andj^herefore, though the canal ffiight serve to increase the 
sickness, it could not be q^one blamed for giving rise to it : besides, in 
the year 1?^23, t>r twenty years before, the sickness and mortality at 
Kurnaul exceeded any thing that has been witnessed since ; there 
was* at that time, I believe, but one company of European Foot 
Artillery stationed there, and yet the deaths amounted to a fourth of 
the whole company, or twenty-five per cent., a result which has never 
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been observed since, not even among the Buifs in 1841. Again 
in 1829, a European troop of Horse Artillery had half its number in 
hospital from fever, in September, and the mortality was great ; yet in 
the two succeeding years, the health of the troops was comparatively 
good, and H. M. 3Jst Regt., which first occupied the lines about this 
j)eriod, continued healthy during its stay at Kurnaul. Now, during 
the whole of this period of twenty years, the canal was present, and 
yet the baneful effects of it were only felt at intervals of five or six 
years ! In 1 84t, the Buffs suffered severely from fever at Kuniaul, 
and the mortality was very great ; to account for this sickness, 
the canal was brought forward! The succeeding yoar 1842, was 
equally sickly to the 1st European Light Infantry, and the canal 
again blamed. The cantonments near it were abandoned, and for 
the first time, during twenty years, the canal could not be laid hold 
of to account for the sickness, though the latter had exceeded that 
of the two former seasons.” 

I have mentioned, as militating strongly against the opinion that the 
canal is chargeable with the production of the febrile diseases which 
prevailed and decimated the troops in 1841, that the Horse Artillery 
and 11. M. 3rd Dragoons, the corps that were located on the left 
flank of cantonments, or at the greatest distance from the canal, were 
even more, or as sickly, as the H. C. 1st European, or H. M. 3rd 
Buffs, who occupied barracks in the right flank of cantonments, and 
in the immediate vicinity of the canal — and that the cases in the 
hospitals of the Horse Artillery, and II. M. 3rd Dragoons, were 
more severe and intractable, than those in the hospitals of the 
Infantry regiments above-mentioned. Tliese circumstances are sub- 
versive of the opinion, that the cause of the sickness and mortality 
of Kurnaul is mainly attributable to the presence of the canal. 

Remedial J^Ifosures , — From this view of the causes of the sickness 
of the soldiery at Kurnaul; it is evident that some of th^ are capable 
of remedy, and others irremediable. I coi/icide with Dr. McGregor, 
who has alluded in almost every number of the QiiarteHy Medical 
and Surgical Journal, to the subject of the ckuae of the sickness 
and mortality at Kurnaul of late years, in the opinion he has given, 
— that, as long as Kurnaul continues a Military station, it will, most 
probably, never be free from endemic fevers, with such apparent and 
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obvious causes of diseases on every side and around it, with such 
insuificient drainage : but much may be done to diminish the sources 
of paludal exhalations. 

It has been proposed at a cost of 50,000 Rs., to raise the right 
bank of the canal, the water from which occasionally rises above it and 
floods the ground and fields to the east fijd south-east of cantonments ; 
this might, provided irrigation was prevented, diminish one cause of 
marsh miasma, and be operative in rendering this portion of canton- 
ments more healthy. * 

Among the most apparent causes of sickness, is irrigation within 
the immediate vicinity of the residences of the officers and barracks 
of the troops, this is remediable ; all irrigation should at once be put a 
stop to within a mile of cantonments, and a general rule should be 
enforced, not only in reference to this, but every other station occupied 
by the Military ; and the suicidal system abandoned, which obtains a 
revenue, at the sacrifice of the health and lives of the soldiery by 
whom the fields were won and arc retained. 

There have been few greater improvements introduced of late in 
the culture of the lands, than the attention wffiich has been shewn to 
drainage ; happily, it is not inconsistent with health, but the reverse, 
the more effectual the drainage effected, the more healthy have locali- 
ties become in every portion of the globe ; and it is beyond question, 
that whole districts, scarcely now habitable, would become populous, 
were they subjected to an efficient drainage. Kurnaul has, but an 
imperfect drainage. The capabilities of an effectual drainage is 
asserted on the knowledge of officers long resident at the station, and 
familiar with its details and localities. 

It is perhaps incorrect to describe the plain on which the canton- 
ments are built as a dead level, and decidedly incorrect tp state, that 
it is lower than the surrounding comitry. The, plain ^f Kurnsful has 
a gentle declijgjty^ from north to south, which has-been taken advan- 
tage of in the endeavour% hitherto ineffectually made to drain the 
parade, by !wo extensive water-courses, or ditches, put the whole length 
of the parade, the one to the north, the other to the south of tlyj 
parade ground and in front of the Native Infantry lines ; the northern 
channel, receives the water flowing from the north and prevents it 
inundating the exercise ground, while the large water-course or drain 
to the south, and in front of the lines, dhrries off the rain which flows 



70 On the Sickness and Mortality 

into it oiF the parade, and preserves the Native Cavalry and Infantry 
lines from being swamped or flooded alter heavy falls of rain. In the 
construction of this water-course, there was a very obvious over- 
sight committed, in throwing up the earth on both sides so as to form 
embankments, and eflectually prevent the water from running ofi* the 
parade, and in this manner., ^to render nugatory its existence as a 
drain : this error has been pointed out and rectified by the removal 
of the earth thrown up to the northern or parade side, and it is now 
an eflicient chaimel for receiving, and conveying away the water which 
flows southwards from the parade gromid to a tank or jheel to the 
westward. The declivity of the whole country is so easy and gentle, 
that a sufficient fall is not nearer than a mile and a half south of the 
cantonments. It has been recommended as part of a plan for 
the effectual drainage of Kumaul, that a broad and deep channel 
be cut from the western extremity of the ditch in front of the 
lines and south of the parade to this distance, so as to carry off 
the water which remains on the parade ground to the. north and 
in front of the Dragoon and Horse Artillery stables ; a most desirable 
object, as this is one of the most prolific sources of the worst cases of 
remittent fever, and so concentrated is the miasma at this particular 
locality, that it becomes disagreeably perceptible to the senses ; the 
men in their lines were in the habit of shutting down the jhamps at 
nightfall, to exclude the malaria, which they compared to a fishy 
stench. Can it be surprising, that the European Dragoons and 
Horse Artillerymen should suffer, and become victims to a pestilence 
which made itself so obvious to the senses ? It would be surprising had 
they escaped. 

The principal measure of prevention which suggests itself on a sup- 
position, that the chief cause of the sickness and mortality of the 
troops at Kuitiaul, has been shewn to be th^ large body of surface 
Water which remans unabsorbed for so many days,^er heavy falls 
of rain, — is improved drainage. 

The facility oft improving the drainage of the** cantonments of 
Eurnaul has been pointed out. 

From the north of the parade ground; there is, though »ot a 
very considerable slope or fall towards the south, but sufficient 
to carry ‘off the, rain in this direction, and made evident by the 
ground around, and to the south of the barracks of the 1st European 
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Light Infantry, being flooded from the water pouring on them from 
the ground to the north. 

There is a wide extent of ground between the European Infantry 
lines and Hospital, upwards of 1,000 yards in breadth, and south- 
wards to the Church, where water flowing from the north, lies for 
many days and weeks exposed to int|nse solar heat, and which, by 
a broad and sloping water-course cut from west to east, gradually 
deepening as it approaches its termination in the canal, is capable of 
thoroughly draining, and thus drying up> or removing,* one of the most 
obvious and productive sources of malaria on the east flank of can- 
tonments. 

These measures would effectually remove the most obvious and 
productive sources of malaria, and might contribute in a great degree, 
to restore to Kurnaul its former high character, as one of the most 
healthy stations in this Presidency. 

We would refer to the station of Dinapore in proof of the beneficial 
effects of an efficient system of drainage. The cantonment of 
Dinapore is situated in a declivity, sloping from the river to a nullah 
in the rear of the barracks into wliich the drains of the cantonment 
empty themselves, and to the admirable construction of these drains, 
which empty themselves with all the velocity of sluices, the dryness 
and cleanness of the Station is refcrrible. 

I agree in opinion with the present Surgeon General Dr. Panton, 
that much might be done to restore the salubrity of Kurnaul in 
ordinary years, and in seasons during which there is a regular distri- 
bution of rfJin, and in seasons characterized by heavy falls of rain 
succeeded by long intcrv^als of dry and oppressive weather, such as 
those of 1823, 1829, 1841, 1842, and 1843, it is probable that the 
measures proposed, comprising an efficient system of draijiage, would 
suffice to prevent a recurrence of’ the severj? parcsysmal fevers, 
which have ©cp^rred there in the years above iijdicated. As it is 
beyond the power of human foresight to foresee the recurrence 
of similar seasoift these measures must be taken, should Government 
cancel its resolutfbn of abandoning the station. The dismantling 
and •abandoning the station of Kurnaul, as a residence for European 
troops, must entail on the Government a loss, estimated at»the most 
moderate computation of three lacks of rupees. , Tlie sacrifice of 
private property, also consequent on tliis step, may be estimated at 
a similar amount, for which no compensation is allowed. 



Abstract of Comprehensive Table of Monthly Admissions and Deaths in the European Troops Stationed at KurnauU from 
\st January J.829 to 31s/ December 1841. From the records of the Superintending Surgeon* s Office. By permission. 
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TABLE No. I. — (Continued.) 

^Abstract of Comprehensive Table of Monthly Admissions and Deaths in the European Troops Stationed at Kurnaul.for each Month 
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Abstract of Comprehensive Table of Admissions and Deaths of the European Troops Stationed at Kurnaul,from \st January 1829, to 
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TABLE No. II. — (Continued.) 
Memorandum from Abstract of Comprehensive. 
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TABLE No. III. 

Comparative Table of Annual Admissions and Deaths in the European 
and Native Troops, iStationed at Kurnaul, from January 1829, 
to S\st December 1841. From the Records in the Superintending 
Surgeon’s Office , — By permission. 
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TABLE No. Vr, -^(Continued.) 

Table of Admissions and Deaths from Fevers and other Diseases, with the relative 
proportions in the different European Corps stationed at Kurnaul, during 
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Fifteenth Meeting of the British Association for the advancement of 
Science, Cambridge^ \%th Juncj 1845. 

The members assembled jn the Senate House at eight o’clock, and 
tlie Dean of Ely, having taken the chair, stated that this meeting 
of the Association had a distinctive clmracter from all preceding, by 
its connexion with the Magnetic Conferenee, which would include 
scientific men from all parts of Europe, who had resolyed to meet on 
this occasion, and compare and co-ordinate there observations on 
magnetic and meteorological phenomena. He named several of the 
eminent men fvho had come to take a p^t in the conference, and 
alluded feelingly to the absence of Gauss, the great patl-iarch of 
magnetic science ; and concluded by observing that the duties of his 
office were now fulfilled, and he had only to give place to Sir J. 
Ilerschel, whom he remembered as a competitor, but not as a rival, 
and with whom were associated fhose reminiscences which youth 
formed in its tenderness, and age hallowed in its memories. 

Sir J. Herschel, who was suffering from a severe cold, on taking 
the chair, briefly adverted to the eulogy of the Dean of Ely, as 
characterized by the partiality of youthful friendship, and then, 
aj)ologizing for his defects of voice, read the following address ; — 

The rresident\s Address, 

Gentlemen, — The terms of kindness in which I have been intro- 
duced to your notice by my predecessor in the office which you have 
called on me to fill, have been gratifying to me in no common degree 
— not as contributing to the excitement of personal vanity (a feeling 
which the circumstances in which I stand, and the presence of so 
many individuals every way my superiors, must tend povverfully to 
chastize), but as the emanation of a friendship begim' at this Uni- 
versity when we were youths together, preparing for our examina- 
tions for degrees, ^and contemplating each other, perhaps, with some 
degree of rivalry (if ^hat can be called rivalry from which every 
spark of jealous feeling is absent). That friendship has since con- * 
tinned* warm and unshadowed for a single instant by t^ slightest 
cloud of disunion, and among all the stirring and deep-seated remem- 
brances which the sight of these walls,, witliin whicli we are now 
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assembled arouse, I can summon none more every way delightful 
and cheering than the contemplation of that mutual regard. It is 
therefore, with no common feelings that I find myself now placed in 
this chair, as the representative of such a body as the British Asso- 
ciation, and as the successor pf such a friend and of such a man as 
its late President. v 

Gentlemen, — There are many sources of pride and satisfaction, in 
which self has no place, which crowd upon a Cambridge man in 
revisiting for a second time this University, as the scene of our annual 
labours. The developement of its material splendour which has 
taken place in that inter^l of twelve years, vast and hoble as it has 
been, lists been more than kept pace with by the triumphs of its in- 
tellect, the progress of its system of instruction, and the influence of 
that progress on the public mind and the state of science in England. 
When I look at the scene around me^ — when I see the way in which 
our Sections are officered in so ma*ny instances by Cambridge men, not 
out of mere compliment to the body which receives us, but for the 
intrinsic merit of the men, and the pre-eminence which the general 
voice of society accords them in there several departments — when I 
think of the large proportion of the muster-roll of science which- is 
filled by Cambridge names, and when, without going into any details, 
and confining myself to only one branch of public instruction, I look 
liack to the vast and extraordinary developement in the state of 
mathematical cultivation and power in this University, as evidenced 
both in its examinations and in the published works of its members, 
now, as compared with what it was in my own time — I am left at no 
loss to account for those triumphs and that influence to which I have 
alluded. It has ever been, and I trust it ever will continue to be, the 
pride and boast of this University to maintain, at a conspicuously 
liigh level, that sound apd thoughtful and sobering discipline of mind 
which mathematical studies imply. Independent i?f the power which 
such studies confer as instruments of investigation, there never was a 
period in the history of science in which thejr moral influence, if I 
may so term it, was more needed, as a corrective to that propensity 
which is b^inning to prevail widely, and,' I fear, banefully, oveV large 
departments of our philosophy, the propensity to crude and overhasty 
generalization. » To all such propensities the steady concentre tion of 
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thouglit, and its fixation on the clear and the definite, whicii a long 
and stern mathematical discipline imparts, is the best, and, indeed, 
the only proper antagonist. That such habits of thought exist, and 
characterize, in a pre-eminent degree, the discipline of this University, 
with a marked influence on the subsequent career of those who have 
been thoroughly imbued with it, is a i4atter of too great notoriety to 
need proof. Yet, in illustration of tliis disposition, I may be allowed 
to mention one or two features of its Scientific History, which seem 
to me especially worthy of notice on this occasion. Tiie first of these 
is the institution of the Cambridge University Philosophical Society, 
that body at whose more especial invitation we are now here assembled, 
which has now subsisted for more than twenty years, and which has 
been a pow erful means of cherishing and continuing those habits among 
resident members of the University, after the excitement of reading 
for academical honours is past. From this society have emanated 
eight or nine volumes of memoirs^ full of variety and interest, and 
such as no similar collection, ^originating as this has done in the bosom, 
and, in great measure, within the walls of an academical institution, 
can at all compare with ; the Memoirs of the Ecole Polytcchnique of 
Paris, perhaps, alone excepted. Without undervaluing any parts of this 
collection, I may be allowed to particularize, as adding largely to our 
stock of knowledge of their respective subjects, the Ilydrodynamical 
contributions of Prof. Challis — the Optical and Photological papers of 
Mr. Airy — those of Mr. Murphy, on Definite Integrals — the curious 
speculations and intricate mathematical investigations of Mr. Hopkins 
on Geological Dynamics — and, more recently, the papers of Mr. De 
Morgan on the fomidations of Algebra, which taken in conjunction 
witli the prior researches of the Dean of Ely and Mr. Warren on 
the geometrical interpretation of imaginary symbols in that science, 
have effectually dissipated every obsciMty which heretofore prevailed 
^011 the subject. Jlie elucidation of the metaphysical difficulties in 
question, by this remarkable train of speculation, has in fact, been so 
complete, that henceforward they will never be named as difficulties, 
but only as illustrations of principle. Nor does its interest end here,- 
since ^t appears to have ^ven rise to the theory of Quaternions of 
Sir W. Hamilton, and to the Triple Algebra of Mr. De Morgan him- 
self, a§ well as to a variety of interesting inquiries of ^ similar nature 
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on the part of Mr. Graves, Mr. Cayley, and others. Conceptions of 
a novel and refined kind have thus been introduced into analysis — 
new forms of imaginary expression rendered familiar — and a vein 
opened which I cannot but believe will terminate in some first-rate 
discovery in abstract science. 

Neither are inquiries into j| the logic of symbolic analysis, con- 
ducted as these have been, devoid of a bearing on the progress even 
of physical science. Every inquiry, indeed, has such a bearing 
which teaches* us that terms which we use in a narrow sphere of 
experience, as if we fully understood them, may, as our knowledge of 
nature increases, come to have superadded to them*, a new set of 
meaningc and a wider range of interpretation. It is thus that modes 
of action and communication, which we hardly yet feel prepared 
to regard as strictly of a material character, may, ere many years 
have passed, come to be famiharly included in our notions of light, 
heat, electricity and other agents of this class ; and that the trans- 
ference of physical causation from point to point in space — nay, even 
the generation or developement of attractive, repulsive or directive 
forces at their points of arrival may come to be enumerated among 
their properties. The late marvellous discoveries in actino-chemistry 
and the phenomena of muscular contraction as dependent on the 
will, are, perhaps, even now preparing us for the reception of ideas of 
this kind. 

Another instance of the efficacy of the course of study in this 
university, in producing not merely expert algebraists, but sound and 
original mathematical thinkers — (and, perhaps, a more striking one, 
from the generality of its contributors being men of comparatively 
junior standing,) is to be found in the publication of The Camhndge 
Mathematical Journal^ of which already four volumes, full of very 
original comftimiications, are Before the public. It was set on foot 
in 1837, by the iate Mr. Gregory, Fellow of Trini/;y College, whose " 
premature death has bereft Science of one? who, beyond a doubt, had 
he lived, would have proved one of its chief ornaments, and the 
•worthy representative of a family already so llistinguished in the 
annals of mathematical and optical science. His papers oh the 
^Calcuhis of Operations,’ which appeared in that collection, fully 
justifies ‘this in^pression, while they afford an excellent illustration 
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of my general position. Nor ought I to omit mentioning tlie Che- 
mical Society, of whom he was among the founders, as indicative of 
the spirit of the place, untrammelled by abstract forms, and eager to 
spread itself over the whole field of human inquiry. 

Another great and distinguishing feature in the scientific history 
of this place, is the establishment cjf its astronomical observatory, 
and the regular publication of the observations made in it. The 
science of astronomy is so vast, and its objects so noble, that its 
practical study for its own sake is quite sufficient to insure its pursuit 
wherever civilization exists. But such institutions have a much 
wider influence than that which they exercise in fon^^arding their 
immediate object. Every astronomical observatory which* publishes 
its observations, becomes a nucleus for the formation around it of a 
school of exact practice — a standing and accessible example of the 
manner in which theories are brought to their extreme test — a centre, 
from which emanate a continual demand for and suggestion of refine- 
ments and delicacies, and precautions in matters of observation and 
apparatus, which re-act upon the whole body of science, and stimulate, 
while they tend to render possible an equal refinement and precision 
in all its processes. It is impossible to speak too liighly of the mode 
in which the business of this institution is carried on, under its pre- 
sent eminent director — nor can it be forgotten in our appreciation of 
what it has done for science, that in it our present Astronomer-Royal 
first proved and familiarized himself with that admirable system of 
astronomical observation, registry, and computation, which he has 
since brought to perfection in our great national observatory, and 
which have rendered it, under his direction, the pride and ornament 
of British Science, and the admiration of Europe. 

Gentlemen, — I should never have done if I were to# enlarge on, 
or even attempt to enumerate the many proofs which Jthis UmVersity 
has afforded ojf its determination to render jj^s institutions and 
endowments efficient for the purposes of public instruction, and 
available to scfence. But such encomiums, however merited, must 
not be allowed to ^croach too largely on other objects which I pur- 
pos^e to bring before youf notice, and which relate to the more imme- 
diate business of the present meeting, and to the general interests of 
science. The first and every way the most important, is the subject 
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of the magnetic and meteorological observatories. Every member 
of tins association is, of course, aware of the great exertions wliich 
have been made during the last five years, on the part of the British, 
Russian, and several other foreign governments, and of our ovra East 
India Company, to furnish data on the most extensive* and systematic 
scale, for elucidating the great problems of terrestrial magnetism and 
meteorology, by the establishment of a system of observatories all 
over the world, in wliich the phenomena arc registered at instants 
strictly simultan'bous, and at intervals of two hours throughout both 
day and night. With the particulars of these national institutions, 
and of the mulititude of local and private ones of a similai; nature, both 
in EuropCj^ Asia and America, working on the same concerted plan, 
so far as the means at their disposal enable them, I need not detain 
you ; neither need I enter into any detailed explanation of the system 
of magnetic surveys, both by sea and land, wliich have been executed 
or are in progress, in connexion with, and based upon the observations 
carried on at the fixed stations. These things form the subject of 
Special Annual Reports, which the Committee appointed for the 
purpose have laid before us at our several meetings, ever since the 
commencement of the undertaking ; and the most recent of which wilL 
be read in the physical section of the present meeting, in its regular, 
course. It is sufficient for me to observe, that the result has been 
the accumulation of an enormous mass of most valuable observations, 
which are now and have been for sometime in the course of publication; 
and when thoroughly digested and discussed, as they are sure to be, 
by the talent and industry of magnetists and mctcorologis'cs, both in 
this country and abroad, cannot fail to place those sciences very far 
indeed in advance of their actual state. For such discussion, how- 
ever, time must be allowed. Even were all the returns from the 
several ‘observatories before the public, (which they are not, and are 
very far from being,J| such is the mass of matter to be grappled with, 
and such the multitude of ways in which tiie observations will ne- 
cessarily have to bei^ grouped and combined to elicit mean results 
and quantitative laws, that several years must elapse before the full 
scientific value of the work done can possiblj be realized. «• 

Meanwhile, a question of the utmost moment arises, and which 
must be rci^olvcd, so far as the British Association is concerned. 
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before the breaking up of this meeting. The second term of three 
years, for which the British Government and the East India Com- 
pany have granted their establishments — ^nine in number — ^will ter- 
minate with the expiration of the current year, at which period, if no 
provision be made for their continuance, the observations at those 
establishments will of course cease, mid with them, beyond a doubt, 
those at a great many — probably the great majority — of tlie foreign 
establishments, both national and local, which have been called into 
existence by the example of England, and depend on that example 
for their continuance or adandonment. Now, under these circum- 
stances, it becomes a very grave subject for the consideration of our 
committee of recommendations, whether to suffer this term to expire 
without an effort on the part of this association to influence the 
Government for its continuance, or whether, on the other hand, we 
ought to make such an effort, and endeavour to secure either the 
continuance of these establishmeifts for a further limited term, or the 
perpetuity of this or some ecpiivalent system of observation in the 
same or different localities, according to the present and future exigen- 
cies of science. I term this a grave subject of deliberation, and one 
which will call for the exercise of their soundest judgment ; became^ 
in the first place, this system of combined observation is by far the 
greatest and most prolonged eftbrt of scientific co-operation which the 
world has ever witnessed ; because, moreover, the spirit in which the 
demands of science have been met on this occasion by oiur own 
Government, by the Company, and by the other governments who 
have taken part in the matter, has been, in the largest sense of the 
words, munificent and unstinting ; and because the existence of such 
a spirit throws upon us a solemn responsibility to recommend nothing 
but upon the most entire conviction of very great evils consequent on 
the interruption, and very great benefits to accrue -to science from 
the continuance^ of the observations. o 

Ilappil]^ we are not left without the means of forming a sound judg- 
ment on this tremendous question. It is a case in which, connected 
as the science of BVitain is with that of the other co-operating nations, 
we'"(mnnot and ought not to come to any conclusion without taking 
into our counsels the^ost eminent magnetists and meteorologists of 
othi^r coxmtries who have either taken a direct part ^n the ohser^^ations. 
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or whose reputation in those sciences is such as to give their opinions, 
in matters respecting them, a commanding weight. Accordingly it 
was resolved, at the York meeting last year, to invite the attendance 
of the eminent individuals I have alluded to at this meeting, with the 
especial objects of conference on the subject. And in the interval since 
elapsed, knowing the improbability of a complete personal reunion 
from so many distant quarters, a circular has been forwarded to each 
of them, proposing certain special questions for reply, and inviting, 
besides, the fullest and freest communication of their views on the 
general, subject. The replies received' to this circular, which are 
numerous and in the highest degree interesting and instructive, have 
been printed and forwarded to the parties replying, with a request 
for their r^onsideration and further communication, and have also 
been largely distributed at home to every member of our own Council, 
and the Committee of recommendations, and to each member of tlie 
Couiicil and Physical Committee of the Royal Society, which, conjointly 
with ourselves, memorialized Government for the establishment of the 
observatories. 

In addition to the valuable matter thus communicated, I am 
happy to add, that several of the distinguished foreigners in questiorf 
have responded to our invitation, and that in consequence this meet- 
ing is honoured by the personal presence of M. Kupffer, the Director- 
General of the Russian System of Magnetic and Meteorological Ob- 
servation ; of M. Ermann, the celebrated circumnavigator and meteo- 
rologist ; of Baron von Senftenberg, the founder of the Astronomical, 
Magnetic, and Meteorological Observatory of Senftenberg; of M. 
Kreil, the director of the Imperial Observatory at Prague ; and of 
M. Boguslawski, director of the Royal Prussian Observatory of 
Breslau, all* of whom have come over for the express purpose of 
aflPording us tUe benefit of their advice and experience in this dis- 
cussion. To all the conferences between these eminent foreigners 
and our own Magnetic and Meteorological‘*Committee, aijid such of 
our members present as have taken any direct theoretical or practical 
interest in the subjects, all the members of our Committee of Recom- 
mendations, will have free access for the purpose of enabling them 
fully to acquaint themselves writh the whole be§^ng of the case, and 
the arguments us9d respecting all the questions to be discussed. 
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so that when the subject comes to be referred to them, as it must bo, 
if the opinion o^ the conference should be favourable to the continu- 
ance of the system, they may be fully prepared to make up their 
minds on it. 

I will not say one w'ord from this chair which can have the ap- 
pearance of in any w^ay anticipating the conclusion which the con- 
ference thus organized may come to, or the course to be adopted 
in consequence. But I will take this opportunity of stating my ideas 
generally on the position to be assumed by this association and 
1)}’^ other scienfific bodies in making demands *fcn the national purse 
for scientific purposes. And I will also state, quite irrespective of 
the immediate question of magnetic co-operation, and therefefre of the 
late of this particular measure, what*I conceive to be the objects 
which might be accomplished, and ought to be aimed at in the 
<'stablishmcnt, Physical Observatories, as part of the integrant insti- 
tutions of each nation calling itself civilized, and as its contribution to 
terrestrial physics. 

It is the pride and boast of an Englishman to pay his taxes cheer- 
fully when he feels assured of their application to great and w^orthy 
objects. And as civilization advances,- w^e feel constantly more and 
more strongly, that, after the great objects of natiomal defence, the 
stability of our institutions, the due administration of justice, and the 
healthy maintenance of our social state, are provided for, there is 
no object greater and more noble — none more worthy of national 
effort, than the furtherance of science. Indeed, there is no surer 
test of the cfvilization of an age or nation, than the degree in which 
(his conviction is felt. Among Englishmen h has been for a long 
time steadily increasing, and may now be regarded as universal among 
educated men of all classes. No government, and least of aH a British 
government, can be insensible to the general prevalence eff a sentiment 
of this kind ; and^it is our good fortune, and has been so for several 
years, to hg.ve a govcmnfljnt, no matter what its denomination as 
respects society, impressible with such considerations, and really de- 
sirous to aid the forward struggle of intellect, by placing at its disposal 
the material means of its advances. 

But to do so with effect, it is necessary to be thoroughly welllnform- 
ed. The mere knowledge that such a disposition exists, is sufficient to 

N 
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surround those in power with every form of extravagant pretension. 
And even if this were not so, the number of competing claims, which 
cannot be all satisfied, can only harass and bewilder, unless there 
be somewhere seated a discriminating and selecting judgment, which, 
among many important claims, shall fix upon the most important, 
and urge them with the weight of well-established character. I know 
not where such a selecting judgment can be so confidently looked 
for as in the^reat scientific bodies of the country, each in its own 
department, and in this association, constituted, in great measure, 
out of, and so reprinting them all, and numbering* besides, among 
its members, abundance of men of excellent science and enlightened 
minds, Vho belong to none of them. The constitution of such a 
body is the guarantee both for the general soundness of its recom- 
mendations, and for the due weighing of their comparative impor- 
tance, should ever the claims of different branches of science .come 
into competition with each other.* 

In performing this most important office of suggesting channels 
through which the fertilizing streams of national munificence can be 
most ‘usefully conveyed over the immense and varied fields of scientific 
culture, it becomes v% in the first place, to be so fully impressed with 
a sense of duty to the great cause for which we are assembled, as not 
to hesitate for an instant in making a recommendation of whose 
propriety we are satisfied, on the mere ground that the aid required, 
is of great and even of unusual magnitude. And on the other hand, 
keeping within certain reasonable limits of total amount, which each 
individual must estimate for himself, and which it would be unwise, 
and indeed impossibJ|, to express in terms, it will be at once felt that 
economy hi asking is quite as high a ‘‘ distributive virtue” as econo- 
my in granting, and that every pound, recommended unnecessarily, is 
so much character throt^n away. I make these observations because 
the principles thc^ contain cannot be too frequently^impressed^ and by 
no means, because I consider them to hafe been overstepped in any 
part of our conduct hitherto. In the next place, it should be borne 
in mind that, in recommending to Government not a mere grant of 
money, but a scientific enterprise or a national establishment, whether 
tempoi^ry or permanent, not only is it our duty so to place it before 
them, that its grounds of recommendation shall be thoroughly intel- 
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llgible, but that its whole proposed extent shall be seen — or at least 
if they cannot be, that it should be clearly stated to be the possible 
commencement of something more extensive — and besides, that the 
printing and publication of results should, in every such case, be 
made an express part of the recommendation. And, again, we must 
not forget that our interest in the matter does not cease with such 
publication. It becomes our duty to forward, by every encourage- 
ment in our power, the due consideration and scientific^ discussion of 
results so procured — to urge it upon the science of our own country 
and of Europe, and to aid from our own resources those who may be 
willing to charge themselves with their analysis, and to direct or 
execute the numerical computation^ or graphical projectiofts it may 
involve. This is actually the predicament in which wc stand, in 
reference to the immense mass of data already accumulated by the 
magnetic and meteorological observatories. Let the science of Eng- 
land, and especially the rising and* vigorous mind which is pressing 
onward to distinction, gird itself to the work of grappling with 
this mass. Let it not fie said that we are always to look abroad 
whenever industry and genius are required to act in union for tlic 
discussion of great masses of raw obsen^ation. Let us take example 
from wdiat we see going on in Germany, where a Dove, a Kiimts! and 
a JNXahlmann are battling with the meteorology ; a Gauss, a Weber 
and an Ermanii with the magnetism of the world. The mind of 
Britain is ecjual to the task — its mathematical strength, developed of 
late years to an unprecedented extent, is competent to any theoreti- 
cal analysis or technical combination. Nothing is wanting but the 
resolute and persevering devotion of undistracted thought to a single- 
object, and that will not he long wanting, when once the want is 
declared and dwelt upon, and the high prize of public estiiAation held 
forth to those who fairly and freely* adventure them^lves in this 
career. Never w^as there a time when the mind'^f the country, as 
well as its Resources of ev?ry kind, answered so fully and readily to 
any call reasonable in itself and properly urged upon it. Do we call 
for facts ? they are poured upon us in such profusion as for a time 
to overwhelm us, like the liomau maid who sank under the load of 
wealth she called down upon herself. Witness the piles t)f unre- 
duced meteorological observ^ations which load our shelves aud’arcliives; 
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witness the immense and admirably arranged catalogues of stars, 
which have been and still are pouring in frpm all quarters upon our 
astronomy, so soon as the want of extensive catalogues came to be 
felt and declared. What we now want is thought^ steadily direeted 
to single objects, with a determination to eschew the besetting evil of 
our age — the temptation to squander and dilute it upon a thousand 
different lines of inquiry. The philosopher must be wedded to his 
subject if he ,jvould see the children and the children’s children of 
his intellect flourishing in honour around him. 

The establishment of astronomical observatories has been, in all 
ages and nations, the first public recognition of science as an inte- 
grant part of cinlization. Astronomy, however, is only one o\it of 
many sciences, which can ])e advanced by a combined system of 
observation and calculation carried on nninterruptedh% where, in the 
way of experiment, man has no control, and wdiose only handle is the 
continual observation of Nature, as it developes itself under our eyes, 
and a constant collateral endeavour to concentrate the records of 
that obser\"ation into empirical laws in tlie first instance, and to 
ascend from those laws to theories. Speaking in a utilitarian point 
of view, the globe which we inhabit is quite as important a subject of 
scientific inquiry as the stars. Wc depend for our bread of life and 
eveiy comfort, on its climates and seasons, on the movement of its 
winds and waters. Wc guide ourselves over the ocean^ when astro- 
nomical observations fail, by our knowledge of the laws of its 
magnetism ; we learn the subhmest lessons from the records of its 
geological history ; and the great facts which its figure, magnitude, 
and attraction, offer to mathematical inquiry form the very basis ot* 
Astronomy itself. Terrestrial Physics, therefore, form a subject 
every way* worthy to be associated with Astronomy as a matter of‘ 
universal interest and public support, and one which cannot be 
adequately studiefi except in the way in which Asi^jronomy itself has 
been — by permanent establishments keeping up an unbroken scries 
of observation : — ^but with this difference, that whereas the chief data 
of Astronomy might be supplied by the establishment of a very few 
well worked observatories properly disposed in the two hemispheres 
— the ^gantic problems of meteorology, magnetism, and oceanic 
niovemehts can only be resolyed by a far more’ extensive geographical 
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distribution of observing stations, and by a steady, persevering, sys- 
tematic attack, to which every civili/.ed nation, as it has a direct 
interest in the result, ought to feel bound to contribute its con- 
tingent. 

I trust that the time is not far distant when such will be the case, 
and when no nation, calling itself civilized, will deem its institutions 
complete, without the establishment of a pennanent j)hysical observa- 
toiy, with at least so much provision for astronomical and magnetic 
observation as shall* suffice to make it a local centre of reference for 
geographical determination and trigonometrical and magnetic sur\^(*ys 
— which latter, if wc are ever to attain to a theory of the secular 
changes of the earth’s magnetism, will have to be re])eated at intervals 
of twenty or thirty years for a long wdiile to come. Kapidly progres- 
sive as our colonies are, and emidous of the civilization of the mother 
country, it seems not too much to hope from them, that they should 
take upon themselves, each according to its means, the establishment 
and maintenance of such institutions, both for their own advantage 
and irnproveinent, and as their contributions to the science of the 
world. A noble example has been set them in tins respect, within a 
very few months, by our colony of British Guiana, in which a society 
recently constituted, in the best spirit of British co-operation, has 
established and endowed an observatory of this very description, fur- 
nishing it partly from their own resources, and partly by the aid of 
Government with astronomical, magnetic, and meteorological instru- 
ments, and engaging a competent observer, at a handsome salary, to 
work the establishment — an example which deserves to be followed 
wherever British enterprise has struck root and tlourished. 

The perfectly unbroken and normal registry of all the meteorologi- 
cal and magnetic elements — and of tidal fluctuations when^the locality 
admits — woidd form the staple business of every such observatory, 
and, according tf^jts means of observation, periodical phenomena of 
every des(;i’iption would *claim attention, for which the list supplied 
by M. Quetelet, v^ich extends not merely to the phases of inani- 
mate life, but to their effects on the animal and vegetable creation, 
will leave us at no loss beyond the difficulty of selection. The division 
of phenomena which magnetic observation has suggested, into perio- 
dical., secular, and occasional, will apply mutatis i\iiitandis to every 
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department. Under the head of occasional phenomena, storms, 
magnetic disturbances, auroras, extraordinary tides, earthquake move- 
ments, meteors, &c., would supply an ample field of observation — 
while among the secular changes, indications of the varying level of 
land and sea, would necessitate the establishment of permanent marks, 
and the reference to them of the actual mean sea level which would 
emerge from a series of tidal obser\'ations, carried round a complete 
period of the moon’s nodes with a certainty capable of detecting the 
smallest changes. 

The abridgment of the merely mechanical work of such observa- 
tories by self-registering apparatus, is a subject which ‘cannot be 
too strongly insisted on. Neither has the invention of instruments 
for superseding the necessity of much arithmetical calculation by the 
direct registry of total effects, received anything like the attention it 
dcsen es. Considering the perfection to which mechanism has arriv- 
ed in all its departments, these Contrivances promise to become of 
immense utihty. The more the merely mechanical part of the 
observer’s duty can be alleviated, the more will he be enabled to 
apply himself to the theory of his subject, and to perform what 
I conceive ought to be regarded as the most important of all his 
duties, and which in time will come to be universally so considered^ 
I mean the systematic deduction from the registered observ^ations of 
the mean values and local co-efficients of diurnal, mensfnial, and 
annual change. These deductions, in the case of permanent insti- 
tutions, ought not, if possible, to be throvm upon the public, and their 
effective execution would be the best and most honourable test of the 
zeal and ability of their directors. 

Nothing damps the ardour of an observer like the absence of an 
object appreciable and attainable by himself. One of my predecessors 
in this chair •has well remarked, that a man may as well keep a 
register of his dreiims as of the weather, or any other set of daily 
phenomena, if the spirit of grouping, combihing, and eliciting results 
be absent. It can hardly be expected indeed, that, obseirers of facts 
of this nature should themselves reason from them up to the highest 
theories. For that their position unfits them, as they see but lofcally 
and partially. But no other class of persons stands in any tiling like 
so favourable a position for working out the first elementary laws of 
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pheuomena, and referring them to their immediate points of depen- 
dence. Those who witness their daily progress, with that interest 
which a direct object in view inspires, have in this respect an infinite 
advantage over those who have to go over the same ground in the form 
of a mass of dry figures. A thousand suggestions arise, a thousand 
improvements occur — a spirit of interchange of ideas is generated, the 
surrounding district is laid under contribution for the elucidation of 
innumerable points, where a chain of corresponding observation is de- 
sirable ; and what would otherwise be a scene of irtsomc routine, 
becomes a school of |%ysical science. It is needless to say how much 
such a spirit must be excited by the institution of provincial and colonial 
scientific societies, like that which I have just had occasion to mention. 
Sea as well as land observations. are, however, equally required for the 
effectual working out of these great physical problems. A ship is 
an itinerant observatory ; and, in spite of its instability, one which 
enjoys several eminent advantages — in the uniform level and nature 
of the surface, which tlirninate a multitude of causes of disturbance 
and uncertainty, to which land observations are liable. The ex(»ecding 
precision with which magnetic observations can be made at sea, has 
been abundantly proved in the Antarctic Voyage of Sir James Ross, 
by which an invaluable mass of data has been thus secured to science. 
That voyage has also conferred another and most important accession 
to our knowledge, in the striking discovery of a permanently low 
bm*ometric pressure in high south latitudes over* the whole Antarctic 
ocean — a pressure actually inferior by considerably more than an inch 
of mercury/ to what is found between the Tropics. •A fact so novel 
and remarkable will, of course, give rise to a variety of speculations as 
to its cause ; and I anticipate one of the most interesting discussions 
winch have ever taken place in our Physical Section, should that great 
circumnavigator favour us, I hope hb will, with a vmS voce account 
of it. The voyagp^ now happily commenced under tjie most favourable 
auspicies for the further jA-osecution of our Arctic discoveries under Sir 
John Frankhn, *will bring to the test of direct experiment a mode of 
accounting for this Extraordinary phenomenon throwh out by Colonel 
Sablhe, which, if realized* will necessitate a complete revision of our 
whole system of barometric observation in high latitudes, and a total 
reconstruction of all our knowledge of the laws of pressure dn regions 
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where excessive cold prevails. This, with the magnetic survey of the 
Arctic seas, and the not improbable solution of the great geographical 
problem which forms the chief object of the expedition, will furnish a 
sufficient answer to those, if any there be, who regard such voyages 
as useless. Let us hope and pray, that it may please Providence to 
shield him and his brave companions from the many dangers of their 
enterprise, and restore them in health and honour to their country. 

I cannot quit this subject without reverting to, and deploring the 
great loss which science has recently sustained in the death of the 
late Prof. Daniell, one of its most eminent ancl^succcssful cultivators 
in this country. Ilis work on Meteorology is, if I mistake not, the first 
in which the distinction between the aqueous and gaseous atmospheres, 
and their mutual independence, was clearly and strongly insisted on as a 
highly influential element in meteorological theory. Every succeeding 
investigation has })laced this in a clearer light. In the hafids of M. 
Dove, and more recently of Colonel Sabine, it has proved the means 
of accounting for some of the most striking* features in the diurnal 
variations of the barometer. The continual generation of the acpieous 
atmosphere at the Equator, and its destruction in high latitudes, 
furnishes a motive power in meteorology, whose mode of action, and • 
the inechanism through which it acts, have yet to be inquired into. 
Mr. DanielFs claims to scientific distinction were, however, not 
confined to this branch. In his hands, the voltaic pile became an 
infinitely more powerful and manage’alde instrument, than had ever 
before been thought possible ; and his improvements in its construc- 
tion (the effect -not of accident, but of patient and persevering expe- 
rimental inquiry), have in effect, changed the face of electro-chemistry. 
Nor did he confine himself to these improvements. He apjilicd 
them : and among the last and most interesting iiujuiries of liis life, 
are a* series electro-chemical ‘researches, which may rank with the 
best things yet pr«duccd in that line. ^ 

The immediate importance of these subjects to one material part 
of our business at this meeting, has caused me to dwell more at 
length than perhaps I otherwise should on theih. I would gladly 
use what time may remain without cxciting^j^our impatience, in taking 
a view of some features in the present state and future prospects of 
that braiK'h of science to which my own attention has been c\iiefly 



Proceedings of the British Association. 


97 


directed, as well as to some points in the philosophy of science ge- 
nerally, in which it appears to me that a disposition is becoming 
prevalent towards lines of speculation, calculated rather to bewilder 
than enlighten, and, at all events, to deprive the pursuit of science of 
that which, to a rightly constituted mind, must ever be one of its 
highest and most attractive sources of interest, by reducing it to 
a mere assemblage of marrowless and meaningless facts and laws. 

The last year must ever be considered an epoch ip Astronomy, 
from its ha\dng witnessed the successful completion of the Earl 
of Tlosse’s six-feet reflector — an achievement of such magnitude, 
both in itself as a m||ns of discovery, and in respect of the difficulties 
to be surmounted in its construction, (difficulties which perhaps few 
persons here present are better able from experience to appreciate 
than myself), that I want words to express my admiration of it. I 
have not myself been so fortunate as to have witnessed its perform- 
ance, but from what its noble constructor has himself informed me 
of its olfects on one particular nebula, with whose appearance in 
powerful telescopes I am familiar, I am prepared for any statement 
which may be made of its optical capacity. What may be the effect 
of so enormous a power in adding to our knowledge of our own 
immediate neighbours in the universe, it is of course impossible to 
conjecture ; but for my own part I cannot help contempLating, as one 
of the grand fields open for discovery with such an instrument, those 
marvellous and mysterious bodies or systems of bodies, tlie Nebulae. 
By far the major part, probably, at least, nine-tenths of the nebulous 
contents of the heavens consist of nebulae of spherical or elliptical 
forms, presenting every variety of elongation and central condensation. 
Of these a great number have been resolved into distinct stars, and a 
vast multitude more have been found to present that mottldd appear- 
ance, which renders it almost a matter of certainty, thaf an increase 
of optical power would show them to be similarly composed. A 
not unnatur^il or unfair induction would therefore seem to be, that 
those which resist such resolution do so only in consequence of the 
smallness and closeness of the stars of which they consist ; that, in 
short,’ they are only optically and not physically nebulous. There is, 
however, one circumstance which deserves especial remark, and 
which., now that my own observation has cxtendetl, to the' nebulae 
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of both hemispheres, I feel able to announce with confidence as a 
general law, viz. that the character of easy resolvability into separate 
and distinct stars, is almost entirely confined to nebulse deviating 
but little from the spherical form ; while, on the other hand, very 
elliptic nebulse, even large and bright ones, offer much greater 
difficulty in this respect. The cause of this difference must, of 
course, be conjectural, but, I believe, it is not possible for any 
one to rc^dc^ seriatim the nebulouB contents of the heavens without 
being satisfied of its reality as a physical character. Possibly 
the limits of the conditions of dynamical stability in the s}>herical 
cluster may be compatible with less nunjp-ous and compara- 
tively larger indmdiial constituents than in an elliptic one. Be 
that as it may, though there is no doubt a great number of 
elliptic nebulae in which stars have 7iot yet been noticed, yet 
there ore so many in which they have^ and the gradation is 
so insensible from the most perfectly spherical to the most elon- 
gated elliptic form, that the force of the general induction is hardly 
weakened by this peculiarity ; and for my own part I should have 
little hesitation in admitting all nebulm of this class to be, in fact, 
congeries of stars. And this seems to have been my father s opinioh 
of their constitution, with the exception of certain very peculiar look- 
ing objects, respecting whose nature all opinion must for the present 
be suspended. Now among all the wonders which the heavens 
present to our contemplation, there is none more astonishing than 
such close compacted families or communities of stars, forming 
systems either insulated from all others, or in binary connexion, as 
double clusters whose confines intermix, and consisting of individual 
stars nearly equal in apparent magnitude, and crowded together in 
such muftitudes as to defy all attempts to count or even to estimate 
their numbers. Wliat gre these mysteVious families ? Under what 
dynamical condifions do they subsist ? Is it concwablc that they can 
exist at all, and endure under the Newtonian law of gravitation with- 
out perpetual collisions ? And, if so, what a problem of unimaginable 
complexity is presented by such a system if we should attempt to 
dive into its perturbations and its conditions of stability by the'feeblc 
aid of our analysis. The existence of a luminous matter, not congre- 
gated iiito masrive bodies in the nature of stars, but disseminated 
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through vast regions of space in a vaporous or doud-like state, under- 
going, or awaiting the slow process of aggregation into masses by the 
power of gravitation, was originally suggested to the late Sir W. 
Ilerschcl in his reviews of the nebulae, by those extraordinary objects 
which his researches disclosed, which exhibit no regularity of out- 
line, no systematic gradation of brightness, but of wliich the wisps 
and curls of a cirrhus cloud afford a not inapt description. The 
wildest imagination can conceive nothing more capricious than their 
forms, which in many instances seem totally devoid of plan as much 
so as real clouds, — ^in others offer traces of a regularity hardly 
less uncouth and characteristic, and which in some cases seems to 
indicate a cellular, in others, a sheeted structure, complicated in folds 
as if agitated by internal winds. 

Should the powers of an instmment such as Lord Rossc’s succeed 
in resolving these also into stars, and, moreover, in demonstrating the 
starry nature of the regular cllipfic nebulm, which have hitherto 
resisted such decomposition, the idea of a nebulous mattery in 
the nature of shining fluid, or condensible gas, must, of course, 
cease to rest on any support derived from actual observation in 
the sidereal heavens, whatever countenance it may still receive in the 
minds of cosmogouists from the tails and atmospheres of comets, 
and ihc zodiacal light in our own system. But though all idea of its 
being ever given to mortal eye, to view aught that can be regarded 
as an outstanding portion of primreval chaos, be dissipated, it will 
by no means have been even then demonstrated that among those 
stars, so confusedly scattered, no aggregating powers are in action, 
tending to draw them into groups and insulate them from neighbour- 
ing groups ; and, speaking from my own impressions, I should say 
that, ill the structure of the Magellanic Clouds, it is realfy ditflcult 
not to believe we see distinct e^idences of the, exercise of such a power. 
This part of ray Other’s general view^s of the cohstruction of the 
heavens, therefore, being entirely distinct from what has of late been 
called ^‘the nebulou^ hypothesis,’* will still subsist as a matter of 
rational and philosophical speculation, — and perhaps all the better for 
being* separated from the other. 

Much has been said of late of the nebulous hypothesis, as a mode 
of representing the origin of our own plpnetary system. Aii idea of 
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Laplace, of wliicli it i% impossible to deny the ingenuity, of the succes- 
sive abandonment of planetary rings, collecting themselves into planets 
by a revolving mass, gardually shrinking in dimension by the loss of 
heat, and finally concentrating itself into a sun, has been insisted on 
with some pertinacity, and supposed to receive almost demonstrative 
support from considerations to which I shall presently refer. I am 
by no means disposed to quarrel with the nebulous hypothesis even 
in this form, ^ as a matter of pure speculation, and without any 
reference to final causes ; but if it is to be regarded as a demonstrative 
truth, or as receiving the smallest support from any observed numerical 
relations which actually hold good among the elements of the planet- 
ary orbits, I beg leave to demur. Assuredly, it receives no supj)ort 
from observation of the effects of sidereal aggregation, as exeni])lifled 
in the formation of globular and elliptic clusters, supposing them to 
have residted from such aggregation. For were this the cause, work- 
ing itself out in thousands of instjtnces, it would have resulted, iwt in 
the formation of a single large central body, surrounded by a few 
much smaller attendants, disposed in one plane around it, — but in 
systems of infinitely greater complexity, consisting of multitudes of 
nearly equal luminaries, grouped together in a solid elliptic or' 
globular form. So far, then, as any conclusion from our observations 
of nebulm can go, the result of agglomerative tendencies ma\j^ indeed, 
be the formation of families of stars of a general and very striking 
character; hut w^e see nothing to lead us to presume its further 
result to be the surrounding of those stars with planetary attenilants. 
If, therefore, we go on to push its application to thal extent, we 
clearly theorize in advance of all inductive observation. 

But if we go still farther, as has been done in a philosophical 
work of m\ich mathematical pretension, which has lately come into a 
good deal of •iiotice in this country,* and attempt “ to give a mathe- 
matical consistency*’ to such a cosmogony by y;ie “ indispensable 
criteriorC^ of ‘‘a numerical verification,” — Itnd so exhibit, as “ neces- 
sary consequences of such a mode of formation,” a series of numbers 
which observation has established independent^ of any such hypo- 
thesis, as primordial elements of our syslem — ^if, in pursuit of this 
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idea, wc find the author first computing the time of rotation the 
sun must have had about its axis, so that a planet situated on its sur- 
face and forming a part of it should not press on that surface, and 
should therefore be in a state of indifference as to its adhesion or 
detachment — if we find him, in this computation, throwing overboard, 
as troublesome, all those essential considerations of the law of cooling, 
tlic change of spheroidical form, the internal distribution of density, 
the probable non-circulation of the internal and external shells in the 
same periodic time, on which alone it is possible to execute sucli 
a calculation correctly*; and avowedly, as a short cut to a result, 
using as the basis of his calculation the elementary Iluygheniaii 
theorems for the evaluation of centripetal forces in combiiftition witli 
the law of gravitation ’ ; — a combination which, I need not explain to 
those wdio have read the first book of Newton, leads direct to Kep- 
ler s law ; — and if we find him then gravely turning round uj)on us 
and adducing the coincidence of the resulting periods coinj)ared 
with the distance of the planets with this law’ of Ke})ler, as heing 
the numerical verification in question, — where, I would ask, is there 
a student to be found who lias graduated as a Senior Optiine in 
this University, who will not at once lay his finger on the fallacy 
of such an argument,* and declare it a vicious circle I 1 really 


* Comte (‘ riiilosopliie I’oijitivc,’ ii. 376, &.c.)>tlic author of the reasoning 
alluded to, assures us that liis calculations load to results agreeing only ap- 
proximately with the exact periods, a difference to the amount of 1 /to, the 
part more or less existing in all. As he gives neither the steps nor the data 
of his calculations, it is impossible to trace the origin of this diftbrenee,-— 
wdiieh, however, must arise from error somewhere^ if his fundamental princi- 
ple be really what he states. For the Iluyghcnian measure of eciitrifu- 
gal force ^ FX^) “ combined” with "tli^c law of gravitation”^^ 
placing V by its equivalent, ^ can result in no ether relation between P and 
II than what is exir^ssed in the Keplerian law, and is iifcompatiblc with tfie 
smallest deviation from it. ^ 

Whether the sun threw off the planets or not, Kepler’s law must be obeyed 
by them when once fairly detached. How, then, can their actual observance 
of tips law bo adduced in proof of their origin, one way or the other ? How 
is it proved that the sun must have tlirown off planets at those distances, and 
at no others, where wo find them,— no matter in what times revolving ^ 
That, indeed, would be a powerful presumptive argum<{iit ; but’ what geo- 
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should consider some apology needed for even mentioning an argu- 
ment of the kind to such a meeting, were it not that this very 
reasordng, so ostentatiously put forward, and so utterly baseless, has 
been eagerly received among us* as the revelation of a profomid 
analysis. When such is the case, it is surely time to throw in a 
word of warning, and to reiterate our recommendation of an early 
initiation into mathematics, and the cherishing a mathematical habit 
of thought, asjthe safeguard of all philosophy. 

A very great obstacle to the improvement of telescopes in this 
coimtry has been happily removed within the past year by the rej)eal 
of the duty on glass. Hitherto, owing to the enormous expense of 
experiments to private individuals not manufacturers — and to the 
heavy excise duties imposed on the manufacturer, which has operated 
to repress all attempts on the part of practical men to produce glass 
adapted to the construction of large achromatics, our opticians have 
heen compelled to resort abroad fo^ their materials — ^purchasing them 
at enormous prices, and never being able to procure the largest sizes. 
The skill, enterprise and capital of the British manufacturer have now 
free scope, and it is our own fault if we do not speedily rival, and 
perhaps outdo the far-famed ^vorks of Munich and Paris. Indeed, it is 
hardl}’’ possibly to over-estimate the effect of this fiscal change on a 
variety of other sciences to which the costliness of glass a})paratus 
has been liitherto an exceeding drawback, not only from the actual 
expense of apparatus already in common use, but as rei)ressing tlui 
invention and construction of new applications of this useful material. 

f 

A great deal of attention has been lately, and I think very wisely, 
drawn to the philosophy of science and to the principles of logic, as 
founded, not on arbitrary and pedantic forms, but on a careful induc- 
tive inquiry into the grounds of human belief, and the nature and 
extent of mab’s intellectual faculties. If we are ever to hope that 
science will extendu' its range into the domain of sg/pial conduct, and 

model the course of human actions on that* thoughtful and effective 

« 

meter will venture on such a tour (Vanali/se ? And^ lastly, how can it l)c 
adduced as a numerical coincidence of an hypothesis with observed fact 
to say, that, at an unknown epoch, the sun’s rotation ( not observed ) must 
have been so and so, i/tho hypothesis wero a true one ? 

* Mill. Logie, ii. — Also, ‘ Vestiges of the Creation,’ p. 17. 
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adaptation of means to their cud, which is its fundamental principle in 
all its applications (the meam being here the total devotion of our moral 
and intellectual powers — the end, our own happiness and that of all 
around us) — if si^^jh be the far hopes and long protracted aspirations of 
science, its philosophy and its logic assume a paramount importance, 
in proportion to the practical danger of erroneous conceptions in the 
one, and fallacious tests of the validity of reasoning in the other. 

On both these subjects works of first-rate importance have of late 
illustrated the scientific literature of this country. On the philo- 
sophy of science, we have witnessed the production, by the pen of a 
most distinguished member of this University, of a work so com- 
prehensive in its views, so vivid in its ilhistrations, amf so right- 
minded in its leading directions, that it seems to me impossible for 
any man of science, be his particular depfirtment of inquiry what it may, 
to rise from its perusal without feeling liimself strengthened and in- 
vigorated for his own especial pursuit, and placed in a more fiivour- 
able position for discovery in it than before, as well as more compe- 
tent to estimate the true i)hilosophical value and import of any new 
views wdiicli may open to him in its prosecution. From the ])eculiar 
and a imori point of view in which the distinguished author of the 
work in question has thought proper to place himself before his sub- 
ject, many may dissent ; and 1 own myself to be of the nmii])er ; — 
luit from this point of view it is perfectly possible to depart without 
hosing sight of the massive reality of that subject itself: on the con- 
trary, that reality will be all the better seen and understood, and its 
magnitude felt, when viewed from opposite sides, and under the in- 
fluence of every accident of light and shadow which peculiar habits 
of thought may throw over it. 

Accordingly, in the other work to which I have made allusion, 
and which, under the title of a ‘ System of Logie,’ ha:3 for its object 
to give a convicted view of the pruiciptes of evidence and the 
methods of scientific investigation'^ — ^its acute, and in many respects 
profound author — taking up an almost diametrically op]io|itc station, 
and looking to experience as the ultimate foundation of all know ledge 
— at least, of all scientific ‘knowledge — in its simplest axioms as well 
as in its most remhtc results — has presented us with a view of the 
inductive philosophy, very different indeed in its ^general* aspect — 
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but ill which, when carefully examined, most essential features may 
be recognized as identical, while some are brought out with a salience 
and effect which could not be attained from the Qjptrary point of 
sight. It cannot be expected that 1 should entei^i^nto any analysis 
or comparison of these remarkable works — but it seemed to me 
impossible to aToid pointedly mentioning them on this occasion, 
because they certainly, taken together, leave the yihilosophy of science, 
and indeed the^principles of all general reaso)iin.g^ in a very different 
state from that in which they found them. Their influence, indeed, 
and that of some other works of prior date, in w'hich the same general 
subjects have been more lightly touched upon, has already begun to 
be felt and responded to from a quarter where, perhaps any sympathy 
in tliis respect might hardly have been looked for. The philosophi- 
cal mind of Germany has begun, at length, effectually to awaken from 
the dreamy trance in which it had been held for the last half-ccntury, 
and in which the jargon of the Ab'feolutists and Ontologists had lieen 
received as oracular. An ‘^anti-speculative philosophy” lias arisen 
and found supporters — rejected, indeed, by the Ontologists, but 
yearly gaining ground in the general mind. It is something so new 
for an English and a German philosopher to agree in their estimate' 
either of the proper objects of speculation or of the proper mode of 
pursuing them, that j-ve greet, not without some degree of astonish- 
ment, the appearance of works like the Logic and the New^ Psycholo- 
gy of Beneke, in which this false and delusive philosophy is entindy 
thrown aside, and appeal at once to the nature of things as we find 
them, and to the laws of our intellectual and moral nature, as our 
own consciousness and the history of mankind reveals them to us."^ 

Meanwhile, the fact is every year becoming more broadly manifest, 
by the successful application of scienlific principles to subjects which 
liad hithertef been only empi^cally treated (of which agriculture 
may be taken as perhaps the most conspicuous mstance,) that the 
great work of Bacon was not the completion, but, as he himself 
foresaw a^d foretold, only the commencement of his own philoso- 
l)hy ; and that we are even yet only at the threshold of that palace of 

* VUk IJpncke, Ncue Psychologic, s. 300 et scq. for an admirable view of 
tlio state of metaphysical and logical philosophy in England. ^ 
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Truth, which succeeding generations will range over as their own — 
a world of scientific inquiry, in which not i^jattcr only and its pro- 
perties, but t]|||^far more rich and complex relations of life and 
thought, of passion and motive, interest and actions, will come to be 
regarded as its legitimate objects. Nor let us fear that in so regard- 
ing them, we run the smallest danger of collision with any of those 
great principles which we regard, and rightly regard, as sacred from 
question. A faithful and uiidoubting spirit carried inrf;o the inquiry, 
will secure us from such dangers, and guide us, like an instinct, 
in our paths through that vast and enlarged region which intervenes 
between those ultimate principles and their extreme j)ractical ap- 
plications. It is only I)}'’ working our way np wards towards those 
princi])les, as well as downwards from themy that we can ever hope to 
])enctrate such intricacies, and thread their maze ; and it would be 
worse than folly — it would be treason against all our highest feelings 
— to doubt that to those who spread themselves over these opposite 
lines, each moving in his own direction, a thousand points of meeting 
and niiitiial and joyful recognition will occur. 

But if Science be really destined to expand its scope, and embrace 
objects beyond the range of merely material relation, it must not alto- 
gether and obstinatel;y refuse, even withii^ the limits of such relations, 
to admit conceptions which at first sight may scem*to trench upon 
the immaterial, such as we have been accustomed to regard it. The 
time seems to be approaching when a merely mechanical view of nature 
will become impossible — wdien the notion of accounting for nil the 
jdienornena of nat\ire, and even of mere physics, by simple attractions 
and repulsions fixedly and uncflangeably inherent in material centres 
(granting any conceivable system of Boscovichian alternations), will 
be deemed untenable. Already we have introduced the idea oi henf- 
atmospheres about particles, to vary their Repulsive forces according 
to definite laws. ^J3ut surely this can only be rcgartled as one of tliose 
provisional and temporary conceptions which, though it may be useful 
as helping us to laws, and as suggesting experiments, we must -be 
prepared to resign if ever such ideas, for instance, as radiant stimulus 
or conducted influence should lose their present vagueness, and come 
to receive some distinct scientific interpretation. It is one tiling, 
however, to suggest that our present language and cpucejitions should 
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be hold as provisional — another to recommend a general nnsottling of 
all received ideas. WJ^atever innovations of this kind may arise, they 
can only be introduced slowly, and on a full sense (^||heir necessity ; 
for the limited faculties of our nature will bear but little of this sort 
at a time without a kind of intoxication, which precludes all rectilinear 
progress — or, rather, all progress whatever, except in a direction which 
terminates in the wildest vagaries of mysticism and clairvoyance. 

But, without going into any subtleties, I may be allowed to sug- 
gest that it is at least high time that philosophers, both physical and 
others, should come to some nearer agreement than appears to 
prevtiil as to the meaning they intend to convey in speaking of 
causes and causation. On the one hand we are told that the grand 
object of physical inquiry is to explain the phenomena of nature, 
by referring them to their causes ; on the other, that the inquiry into 
causes is altogether vain and futile, and that Science has no coiiceni, 
but with the discovery of /aws, ^Which of these is the truth ? Or 
are both views of the matter true on a different interpretation of the 
terms ? Wliichever view w’e may take, or whicliever interpretatioji 
adoi)t, there is one thing certain, — ^the extreme inconvenience of such 
a state of language. This can only be reformed by a careful analysis' 
of this widest of all human generalizations, disentangling from one 
another the iniiffmerable shades of meaning which ha^'e got confound- 
ed together in its progress, and establishing among them a rational 
classification and nomenclature. Until this is done we cannot be sure, 
that by the relation of caiise and effect, one and the same kind of 
relation is understood. Indeed, using the words as we do, we are 
quite sure that the contrary is ofteif the case ; and so long as un- 
certainty in this respect is suffered to prevail, so long will this 
unseemly ftontradiction subsist, and not only prejudice the cause of 
science in th6 eyes of mankind]^ but create disunion of feeling, and 
even give rise to aecusations and recriminations oi^he score of prin- 
ciple among its cultivators. ** 

The evil I complain of becomes yet more grievous when the idea of 
/a?v is brought so prominently forward as not merely to throw into the 
background that of ea7^se, but almost to thrust it out of view altogeflier ; 
and if not to assume something approaching to the character of direct 
agency, at least to place itself in the position of a substitute for, what 
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mankind in general understand by explanation : as when wc arc told, 
for example, tliat the successive a})pearance of races of organized 
beings on oart|j^ and their disappearance, to give place to others, 
which Geology teaches us, — is a result of som^ certain law of dcvc- 
lopement, in virtue of which an unbroken chain of gradually exalted 
organization from the crystal to the globule, and thence, through the 
successive stages of the polypus, the mollusk, the insect, the fish, the 
reptile, the bird, and the beast, up to the monkey anej. the man (nay, 
for aught we know, even to the angel), has been (or remains to be) 
evolved. Surely, when we hear such a theory, the natural human 
crav ing after canses^ capable in some conceivable way of giving rise to 
such changes and transformations of organ and intellect, — causes toluj 
tlic developement at ditferent parts of its progress should divaricate 
into different lines, — causes, at all events, intermediate between the 
steps of the developement — ^l>ccomcs importunate. And when no- 
thing is offered to satisfy this crAving, but loose and vague reference 
io favourahle circumstances of climate, food, and general situation, 
w'hit'h no experience has ever shown to convert one species into 
another; who is there who docs not at once perceive that such a 
theory is in no respect more explanatory, than that wx)uld be 
which simply asserted a miraculous intervention, at every successive 
step of that unknowm series of events, by which the earth has been 
alternately peopled and dispeopled of its denizens ? 

A law may be a rule of fiction, but it is not action. The Great 
First Agent may lay down a rule of action for himself, and that rule 
may become known to man by obseiwation of its informity : but 
constituted as our minds are, and having that conscious knowledge 
of causation, which is forced upon us by the reality of the distinction 
between intending a thing, and doing it, wt can never substitute the 
Rule for the Act. Either directly, or tjirough delegated agency, 
whatever takes pl^^ce is not merely willed, but dov^, and what is done 
we then only declare to be explained, when we can trace a process, 
and show that it consists of steps analogous to those we observe in 
occurrences which have passed often enough before our own eyes to 
hav^ become familiar, and to be termed natural. So long as no such 
process can be traced and analyzed out in this manner, so long the 
phenomenon is imcxplaiued, and remains equally sp, whatever be tlio 
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number of unexplained steps inserted between its beginning and its 
end. The transition from an inanimate crystal to a globule, capable 
of such endless organic and intellectual developemeijt, is as great a 
stej ) — as unexplain(jj[l a one — as unintelligible to us — and, in any 
human sense of the word, as miraculous as the immediate creation and 
introduction upon earth of every species and every individual would 
be. Take these amazing facts of geology which way wc will, we 
must resort elsewhere than to a mere speculative law of devclopemcnt 
for their explanation. 

Visiting as we do once more this scene of one of our earliest and 
most agreeable receptions — as travellers on the journey of life brought 
back by the course of events to scenes associated with exciting recol- 
lections and the memory of past kindness — we naturally pause and 
look back on the interval with that interest which always arises on 
such occasions, “ How has it fared with you meanwhile” ? we fancy 
ourselves asked. — “ How have you*prospered “ Has this long in- 

terval been well or ill spent “ How is it with the cause in which 
you have embarked “ Has it flourished or receded, and to what 
extent have you been able to advance it ?” To all these questions we 
may, I believe, conscientiously, and with some self-gratnlation, an- 
svircr — Well ! The young and then but partially fledged institution 
has become established and matured. Its principles Lave been brought 
to the test of a long and various experience, and been found to work 
according to the expectations of its founders. Its practice has been 
brought to uniformity and consistency, on rules which, on the whole, 
have been found productive of no inconvenience to any of the parties 
concerned. Our calls for reports on the actual state and defioiciicies 
of important branches of science, and on the most promising lines of 
research in them, have been answered by most valuable and import- 
ant essays frftm men of the first eminence in their respective depart- 
ments, not only (f)ndcnsing what is known, but a^J/iing largely to it, 
and in a multitude of cases entering very* extensively indeed into 
original inquiries and investigations — of which Mr. Scott Russell’s 
Report on Waves, and Mr. Capcntcr’s on the Structure of Shells, and 
several others in the most recently published volume of our Repbrf.s, 
tliat for the York meeting last summer, may be specified as conspicu- 
ous instailces. 
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Independent of these Reports, the original communications read or 
verbally made to our several Sections, have been in the highest degnc 
interesting and copious ; not only as^llustrating and extc^iding al- 
most every branch of science, but as having given rise to discussions 
and interchanges of idea and information between the members pre- 
sent, of which it is perfectly impossible to appreciate sufficiently 
the influence and value. Ideas thus comnnmicfited fnictify in a 
wonderful manner on subsequent reflection, and become, 1 am per- 
suaded, in innumerable cases, the gems of theories, and the conuect- 
ing^inks between distant regions of thought, which might hav(‘ 
otherwise continued indefinitely dissociated. 

How far this Association has hitherto been instmmcntal in ful- 
filling the ends for which Jt was called into existence, can, however, 
be only imperfectly estimated from these considerations. Science, 
as it stands at present, is not merely advanced by speculation and 
thought ; it stands in need of material appliances and means ; its 
pursuit is costly, and to those whoTf)ursuc it for its own sake, utterly 
unremunerative, however largely the community may benefit by its 
applications, and however successfully practicjal men may turn tJieir 
own dr others’ discoveries to account. lienee .arises a wide field for 
scitaitific utility in the .application of pecuniary resources in .aid of 
pri^^lte research, and one in which assuredly this Association has not 
held back its hand. 1 have had the curiosity to cast up the sums 
which have been actu.ally p.aid, or .are now in immediate course of 
payment, on account of grants for scientific purposes by this Associ- 
ation since its last meeting at this place, and I find them to amount 
to not less than 11,167/. And when it is recollected that in no case 
is any portion of these grants applied to cover any personal expense, 
it will ejisily be seen how very barge an amount of scientific activity 
has been brought into play by its exertions in this respect, to say 
nothing of the n(y^ very numerous occasions in wiiich the attention 
and aid of Government lias been effectually drawn to specific objects 
at our inst.ancc. 

As regards the general progress of Science within the interv al I 
hat'e* alluded to, it is far too wide a field for me now to enter upon, 
and it would be needless to do so in this assembly, scarcely a man of 
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wliich has not been actively employed in urging on the triumphant 
inarch of its chariot wheels, and felt in his own person the high 
excitement of success joined ’^th that noble glow which is the result 
of companionship in honourable effort. May such ever be the prevalent 
feeling among us. True Science, like true Religion, is wide-em- 
bracing in its extent and aim. Let interests divide the worldly, and 
jealousies torment the envious! Wc breathe, or long to breathe, a 
purer empyrean. The common pursuit of Truth is of itself a brother- 
hood. In these our annual meetings, to which every corner of Britain 
— almost every nation in Europe sends forth as its rej)rescntative 
some distinguished cultivator of some separate branch of knowledge ; 
where, I would ask, in so vast a variety of pursuits, which seem to 
have hardly anything in common, Arc we tj^look for that acknowledged 
source of delight wliich draws us together and inspires us with a sense 
of unity ? That astronomers should congregate to talk of stars and 
planets — chemists of atoms — geologists of strata — ^is natural enough ; 
but what is there of equal mutual fnterest, equally connected with, and 
equally pervading all they are engaged upon, which causes their liearts 
to burn within them for mutual communication and unbosoming ? 
Surely, w^ere each of us to give utterance to all he feels, we Should 
hear the Chemist, the Astronomer, the Physiologist, the Electrician, 
the Botanist, the Geologist, all with one accord, and each in the 
language of his o^vn science, declaring not only the wonderful w^orks 
of God disclosed by it, but the delight which their disclosure 
affords him, and the privilege he feels it to be to have aided in it. 
Tliis is indeed a magnificent induction — a consilience there is no re- 
fusing. It leads us to look onward, through the long vista of time, 
with chastened but confident assurance that Science has still other 
and nobler work to do than any she has yet attempted ; work, which 
before she ic prepared to attelnpt, the minds of men must be pre- 
pared to receive ^he attempt — prepared, I mean^ by an entire con- 
viction of the wisdom of her views, the purity of her objects, and the 
faithfulness of her disciples. 
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Thursday^ \dth June, 

Section A.— MAT[IKMAT1CAL AND TIIYSICAL SCIENCE. 

The President, G. B. Airy, Astronomer Iloyal, not ])eing in the 
Section when it opened. Prof. Forbes, one of the Vice-Presidents, 
took the chair. 

Sir J. F. W. Herschel rose and stated, as a Report ‘ On the 
Nomenclature of Stars,’ that the only reason for cojitinuing this 
committee was to keep alive a small grant to pay for certain cliarts, 
the amount due for which, owing to the death of Mr. Baily, liad not 
yet been ascertained. 

Mr. Dent then addressed the Section on his })roj)osed method of 
suspending a Ship’s ('ompass. An account of this instrument was 
communicated to the Associjition at its last meeting in York. Mr. 
Dent now read extracts from a report of the working of this compass 
during six months at sea, as ordered by the Lords of the Admiralty, 
the amount of which was, that his compass was found to be 
extremely sensitive, moving exactly and admirably with the sliip’s 
head, W'hen the helm was })ut hard-a-port and hard-a-starboard : while 
the other compasses with which it was compared were always in 
arrear.” 

Dr. Lloyd asked whether Mr. Dent was aware, that the principle 
of his suspension bed had been successfully adopted by Mr. Fox, in 
an instrument which lie had constructed for taking the inclination 
many years since. — Mr. Dent was aware that Mr. Fox had adojited 
that mode of suspending a dipping needle, for it was he himself who 
executed the instrument for Mr. Fox ; but this was the first attemjit, 
he believed, ever made to suspend the ordinary azimuth comjiass in 
that manner. 

Dr. Scorcsby described a large magnetic, machine wliich he had 
constructed, with sf^ne results of its action. The principal part of the 
machine consists^ of two cases, or fasciculje of magnetic bars, of un- 
usually large dimensions, on principles which may be thus summarily 
stated : — 1 . That magnetic bars designed for large combinations, may 
be conveniently constructed of various pieces ; that the separation of 
a long bar, say of three or four into several portions, is not disadvan- 
tageous ill regard to power, and that the resulting power is similar, 
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whether in the coinbiihng of Several series of short bars, the elemen- 
taiy ])ars'be of. the same or of unequal lengths. — 2. That the relative 
powers of magnets, whether single or compound, when different in 
ma$s, but proportional in all their dimensions, ‘are not in the ratio of 
the.nT.asses, tiie large masses being less strong proportionally then the 
smaller .-*-3. , That whilst magnets of large dimensions are less power- 
ful with respect to their masses^ tlian small magnets to which they are 
exactly prop(vtional in all their dimensions ; and whilst the increase 
of the dimensions continually deteriorates from the energy due to the 
mass : yet magnets may be combined in such proportional dimensions 
with a constant increase of power ad infinitum. From this last result, 
it follows, that magnets indefinitely small must be indefinitely strong ; 
and may indicate that the mutually attractive forces of the ultimate 
magnetic elements may be as strong as that by which the metallic 
elements are themselves combined. It must, also, be kept in mind, 
that the steel should he perfectly* hard ; and the elementary plates of 
the magnet should be made of steel, converted out of one or other of 
the very best qualities of common iron. All the conditions, with the 
exception of thinness, were attended to in the large magnet construct- 
ed by Dr. Scoresby. A magnet on this principle, of tlie size of tlUi 
lower mast of a first-rate ship of w^ar, would produce a deviation of 
nearly 1' at the distance of a mile, and a sensible effect much beyond 
that. The electrical effects of Dr. Scoresby’s magnet with a very 
imperfect armature w^re — it decomposed water, rapidly producing 
about one cubic inch of the gases a minute ; with about sixty-five 
yards of coiled wire, the effervescence seemed as violent as during the 
action of dilute sulphuric acid or zinc. Copper was deposited from 
a solution of sulphate of copper at the rate of about 1*2 grain per 
minute. Shocks and scintillations were thrown out ; and sparks were 
visible in daylight, and, emitted audible sounds when the armature 
revolved, so slo\Wy as one in sixteen seconds. ^ 

Prof. Forbes had little doubt that Dr.* Scoresbjr could construct 
very powerful magnets ; but he thought that as electro-mAgnets, so 
much more powerful, were so readily made, it was almost useless to 
incur the expense of the others — Mr. Roberts described a rfiagnet 
which he had constructed some four or five years since — but as an* 
account was pujdished at the time in the * Annals of Electricity,’ we 
need not report it again. • 
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the amount of rain which had fallen, with the different 
winds, at Toomavara, Limerick, during five consecutive years/ by 
the Rev. T. Knox. — Dr. Lloyd said, that he had already brought 
before the Section, at a former meeting, the results of these observa- 
tions, while in progress; he had now the pleasure, at Mr. Knox’s 
desire, of submitting the conclusions derived from the entire and 
completed series of five years’ uninterrupted observations. After 
explaining briefly the principle of the instrument, hy which the 
amount of rain with different winds is measured by Mr. Knox, and 
the mode in which the results are graphically represented, he pro- 
ceeded to read the folloiving remarks by Mr. Knox : — ^Taking the 
average monthly rain at three inches, the first six months of the 
year are below the average, the other six months above it. November 
and July arc by far the two wettest months in the year ; and in each, 
the greatest amount of rain is from SW. April is much the driest 
month ; and there is nearly as mdeh rain^in it from the northern 
portion of the compass as from the southern. With regard to the 
gross amount which fell from each point in the entire year, that which 
fell from S., SW,, and W., is much above the average ; from the 
other points it is below it. If the polygon which characterizes the 
yearly rain be divided by a line running NE. and SW., then the 
rain at equal inter^^als on either side of this line is equal to all, but a 
fraction of an inch. This is the more remarkable, as these two 
points had been fixed on by Prof. Dove as being the points of 
gi'eatest and least barometric pressure ; that is to say, the wind being 
supposed at SW., any shift of it either towards S. or W. produces 
a rise of the barometer, and also any shift on either side of NE. a 
corresponding fall. Now, in the rain, the greatest amount is from 
SW., corresponding with the least height of the barometer ; the 
least is from NE., where also the barometer is higher ; and on 
either side of this lipe it varies regularly. For insteAce, the amounts 
from W. and S. are nearly equal, and both less than that from SW., 
NW. and SE., are also equal, but still less ; and so on. There is 
one particular in which this separation of the gross amount of rain 
into the eight portions, as brought by different winds, may be use- 
ful . — ^viz. in ascertaining the respective specific gravities, and the 

amount of saline matter brought from each direction, This*may bo 

1 * 
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useful in regard to agricultural matters. For instance, we could 
easily suppose a case of two portions of land, not many miles asunder, 
but on different sides of a high range of hills, getting different 
amounts of salt, from one being exposed to, and the others sheltered 
from that wind in which the greatest amount was found. But by 
this mode of collecting the rain, an accurate mode of estimating this 
is within our reach. To the question, namely, the amount of solid 
and gaseous matter brought in the rain from each direction, Mr. Knox, 
hopes on a future occasion to turn his attention. 

The Tables which accompany this communication give the amount 
of the rain corresponding to each wind, for each separate month in 
the five years. The following are the yearly mean results, deduced 
from the whole series. 

S. SW. W. NW. N. NE. E. SE. Total. 

6*548 10*639 6*034 2*789 2*352 2*172 2*251 3*173 35*958 

Mr. Dove said, that according to the hypothesis, that the meteoro- 
logical phenomena of our latitudes may be explained by two currents, 
a polar and an equatorial, which mutually replace each other, a dis- 
tinction is to be drawn between two kinds of rain, the one caused by 
refrigeration of the southern current coming into higher latitudes, th6 
other when the southern current in the place of obser\ation is over- 
powered and replaced by the northern. The first takes place when 
the vane is SW., the latter when the vane passes from SW. through 
W. to N., or from E. through S. to SW. The direction NE. indi- 
cates the polar stream without condensation. Hence it follows, that 
the quantity of rain is a maximum at SW., a minimum at NE., and is 
distributed symmetrically on either side. 

The Bishop of Norwich expressed the satisfaction which he felt at 
hearing the communication of Dr. Lloyd, and his hopes that extend- 
ed series ol similar observations would soon be put on record. The 
great and anoirffidous varieties in the quantity jf rain wliich fell in 
various localities would, he had no doubt, he found such as to create 
surprise. Thus, in London the quantity was only 23 inches annual- 
ly, while in the neighbourhood of his residence it was no less than 
33. — Sir John Herscliel said that the importance of such observations 
when well conducted, could scarcely be over estimated ; he believed 
the discrepanejr in the amount of rain which fell in several parts 



Proceadinys of the British Association, 115 

of England was still greater than had been stated by the Bishop 
of Norwich. If his memory did not deceive him — while in London 
the annual depth was only 23 inches, in Keswick it was no less than 
00. — Mr. Roberts observed, that the discrepancies in the registries 
of rain-gauges were such as to render great caution necessary in 
drawing conclusions. It was now beginning to be understood that 
unless the rain-gauges were placed on a level with the earth, no 
indication would be obtained from them of the quantity^ wliich fell on 
the surface. — The Astronomer goyal said that there was something 
still unexplained as to the effect of the altitude at which the rain- 
gauge was placed, on the amount of rain received ; while the quantity 
of rain received in the gauge on the top of the Observatory was less 
than that placed in the court below, yet a guage placed at the foot of 
Greenwich Hill, which was at a considerably lower level than either, 
received less rain. — Sir J. Herschel believed that the cold drop as 
it descended from above, received accessions from the vapour of the 
air through which it passed ; and if this be the true account, then 
the explanation was complicated by the relative hygrometric states and 
temperatures of the several strata of air. 

‘ On certain points in the Elliptic Polarization of Light, by re- 
flexion from metallic surfaces,* by Prof. Powell. The object of 
this communication was supplementary to one given last year ; since 
which time the author has extended his researches to some of the re- 
lations of the subject not before adverted to. The original plane of 
polarization being inclined 45® to that of incidence on metal ’in the 
lowTr degrees of ellipticity, i, e, at smaller incidences, the dislocated 
rings preserve the distinction of the dark and bright systems, which 
they lose, when the vibrations are absolutely circular; also at the 
position of the analyzer, intermediate to the rectangular positions, the 
coloured arcs assume a peculiar distorted appearance. A generaliza- 
tion of the formulf^ employed in the author’s paper [Phil, Tram, 
1843], so as to include ajl positions of the polarizer and analyzer, 
and assuming the component vibrations with general, or unequal, co- 
efficients, — is necessary for explaining the last-mentioned pheno- 
menon ; while the former supplies the best means of directly observ- 
ing the change in the virtual plane of polarization of the reflected 
ray, by means of the position necessary to be given to the analyzer, 
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in order to restore tlie same system of rings, as e. g. that for 
dark branches. These changes in general are analogous to, but 
not the same as, those in their reflexion from transparent bodies 
examined by Fresnel. But at the incidence for the maximum, as 
well as at that nearest the perpendicular, they are the same. At 
small incidences, in his former communication, the author mentioned 
that he had been led to suppose an anomaly in this respect, the arc 
appearing toj^ deviate from 45®. But more recent and careful re- 
petitions ha^e shown that the resets are really conformable to the 
law in this case. He has carried on a considerable series of ob- 
servations of the change of plane, and of the ellipticity, at different 
incidences, and for various metals, &c. In regard to the maxi- 
mum ellipticity, he has traced a relation to the constant arcs of 
restoration after two metallic reflexions, determined by Sir D. Brewster 
[Ph 'd. Trans, 1830]. The change of plane cannot yet be explained 
by theory ; though the empirical iormulse of Prof. Maccullagh appear 
to give a good representation of it; in the instance of steel, by 
introducing the data resulting from that investigation into the author's 
formula. 

This paper gave rise to a discussion, in which Dr. Lloyd, Prof. 
Forbes, the Astronomer Royal, Mr. Challis, and Sir J. Herschel took 
part. It having been stated in the progress of this, that Sir J. 
Herschel had thrown out an opinion, that if the same amount of 
analytic skill had been expended upon the corpuscular theory of 
light as had been on the undulatory, perhaps more could be done 
with it than was at present believed.-— ^ir J. Herschel said he had 
not intended to bring any notions he might have casually thrown 
out on this point before the Section, because in truth they were in 
an indigested state ; but as the subject had been mentioned, what he 
had‘said was, that physical differences of conditions could be con- 
ceived, which might perhaps furnish the analyst with equations de- 
pending on as few assumptions as those of ‘the undulatory theory, by 
which perhaps an explanation of the phenomena on the corpuscular 
hypothesis might be worked out. Thus, for example, the individual 
particles of light might be possessed of poles, and be thro\Vn off 
from the luminous body with revolving as well as progressive motions. 
Wlule these motions were uninterfered with, all the particles^ would 
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proceed with their similar poles similarly arranged as at first, but 
interference of media might be conceived, which, by deranging the 
relative positions of the poles, or the particles of beams of light, 
moved so as to give the rays new physical characters. But he had 
not meant at all, when mentioning this view, to intimate that he had 
any settled opinion that a theory could be worked out for this or any 
other such view, by any means as complete as the undulatory 
theory. 

A Thermometer Stand, by Mr. Lawson, and used at ® Meteorolo- 
gical Observatory at Bath, was then described. ^ The Meteorological 
Thermometer Stand’ was stated to possess the following requisites : 
It can be placed on any eligible spot. Its four sides can and must 
be placed to face the cardinal points ; commanding, therefore, a true 
north and south aspect. It can be visited on every side, and be free 
from all surrounding objects. The instruments or thermometers used, 
can be read off with great facility ; and the whole will be at a known 
distance from the ground. Those instruments placed on the south 
face will have the meridian sun ; and those on the north face will be 
always in the shade, in consequence of the projecting nings. It can 
be employed by any meteorologist wherever residing. It is of a 
determinate form, height and size. It is not costly, and may be con- 
structed by any intelligent carpenter. It can be placed in any operi 
situation. By the general adoption of this stand, instruments placed 
upon it will be all observed under similar circumstances, and can be 
compared with far less chance of error, than lias hitherto been the 
case. — A model was exhibited, and a working plan and description 
distributed. 

Dr. Lee bore testimony to the value and simplicity of the stand. 

Section B.-CHEMISTRY ‘AND^MINERALC/&Y. 

‘On the Actinograpli,’ by Mr. Robert Hunt. — After referring 
to Daguerre’s statement that the solar light, two or three hours 
before noon, was different in its chemical character from that 
whieh proceeded from the sun at equal times after it had cross- 
ed the meridian, the author proceeded to state from his own 
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researches, that he was satisfied that the amount of chemical 
power was not in direct ratio with the quantity of light, hut that 
at different hours of the day, and at different seasons of the year, a 
remarkable variation may be found to exist. The peculiar conditions 
of plants in the morning and evening and the phenomena of hyber- 
nation were referred to variations in this chemical (actinic) power, 
and the processes of germination, of flowering, fruiting, and the 
autumnal decay of the leaf, shown to be, in all probability, dependent 
upon the s*e influence. This being the case, it became desirable 
that some self-registering means of remarking the changes in the 
condition of the sun’s rays should be adopted. The actinograph is 
intended for this pur{)Ose. It consists of a cylinder of brass, upon 
which is placed a sheet of photographic paper, so prepared with tlic 
bromide of silver, that all the rays of the prismatic spectrum shall 
act upon 9 with equal intensity ; over this is placed another cylinder, 
which is carried round by a clock haovement once in the twenty-four 
hours. In this outer cylinder is a triangular opening, divided by 
bars into a hundred parts, the smallest part of the slit being one 
hundred times less than the largest. As this cylinder moves over 
the paper, it is of course exposed for different periods of time to the 
solar influence over different parts of the divisions ; one portion being 
only exposed for one minute, whereas the largest opening admits of 
an exposure for one hundred minutes. Thus the greatest intensity 
of actinic power will produce, during the time of least exposure, the 
same effect as is produced by the weakest radiations during the 
period of prolonged exposure. The papers arc rcniovc(i every night 
and divided into twenty-four parts, and wc have hence an exact 
measurer of the amount of chemical power exerted during every hour 
of daylight ; and as the results may be numerically registered, and 
the uncertaifi effects of fixing fhus removed, wc procure with atten- 
tion an accurate fccord for any period of time. ^This instrument is 
a modification of one devised by Sir John Herschel, with some 
improvements suggested by Mr. Jordan. Mr. Hunt stated, that 
circumstances had prevented his doing more than make a few 
trials of the apparatus, but that he hoped after the meeting to fix it, 
and use the actinograph for constant registration. 
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Prof. Bunsen and Dr. Lyon Playfair (first part of the Report 
‘On the Gases from Furnaces’), ‘On the eudiometric method of 
analysis employed in the inquiries on the Manufacture of Iron, and 
the Gases evolved in the distillation of Coal.’ The authors described 
in the first instance their method of collecting the gases from the 
furnaces, which they had succeeded in doing from every part of the 
iron furnaces, and this in England, Norway, and Sweden. The 
imperfect state of eudiometry was dwelt on, and the mode adopted 
by the authors described; but as the details neccssa^l}'^ involve a 
number of pvircly chemical questions, we shall only refer to the more 
interesting facts. By the improved method, the condition of the 
atmosphere was first ascertained, and the average of many experi- 
ments gave as its composition — 

Nitrogen, 70*09 

Oxygen, :• 20'91 

which is nearly the result obtained by other eminent chemists. The 
analyses of the various carburetted hydrogens, collected from coal and 
coke, were next detailed, and many improvements named, particu- 
larly that the pcr-cJiloride of antimony completely absorbed all the 
carburetted hydrogens, whether the fire-damp, or the olefiant gas, 
allowing the carbonic oxide and carbonic acid to pass freely, which 
were afterwards collected and ascertained in the usual manner. The 
gases proceeding from iron furnaces were found to be — 

1. Nitrogen. 7. Carburetted hydrogen of unknown 

2. Ammonia. composition. 

3. Light carburetted hydrogen. 8. Aqueous vapour. 

4. Olefiant gas. 9 ^ Hydrogen. ^ 

5. Carbonic oxide, 10. Siilpliurctted hydrogen. 

6. Carbonic acid. 

The gasification of coal in the furnaces takes place in two different 
poinjts, ill the first instance during the distillation of the coal and 
the formation of coke ; and secondly, when the coke undergoes the 
process of combustion. This result was uniformly observed, and the 
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authors verified it subsequent experiments on artificial arrange- 
ments. The analysis of coal by dry distillation gave — 


Coke, 

68-92 

Tar, 

12*23 

Water, 

7*61 

Light carb. hydrogen, 

7*04 

Carbonic oxide, . , 

M3 

Carbonic acid, 

1-07 

Olefiant gas, 

0-75 

Sulphuretted hydrogen, . 

0*75 

Hydrogen, 

(KOO 

Ammonia, 

0-17 

Nitrogen,... 

0-03 

Condensed hydro-carbon, 

00*0 


100*00 


In the second part of the Report the practical application will be 
detailed. » 

‘ On Malacca Guano,’ by Dr. Canter. — This communication des- 

m 

cribed a peculiar substance, of which recently samples have been sent 
to England. It was stated to be inferior to both the African and the 
Penman, and curiously enough to consist almost entirely of the legs- 
and other indigestible parts of beetles. 

Mr. Pearsall made some observations * On Masses of Salt disco- 
vered in the lowest portions of Guano on the Island of Ichaboe.’ — 
The salt was transparent and colourless, very soluble in water, and 
contained phosphoric acid, soda and ammonia, and a trace of some 
organic matter, which became carbonaceous at a high temperature. 
The salt, therefore, appears to be a mkrocosmic salt, phosphate of 
soda, and ammonia. 

. Friday. 

Prof. Daqbeny ^On the Chemical Principles involved in the 
Rotation of Crojjs.’ — PrOf. Daubeny made some remarks on the 
chemical principles involved in the rotation af crojffs, stating the con- 
clusipns which he had deduced from a series of exptriments carried 
on within the Botanic Garden at Oxford, and intended to ascertain 
the rate of diminution in 'the produce of several plots of ground .that 
had been sown for ten years, either continuously with the same, or 
successively with different crops, in either case without the addition 
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of manure throughout the course of the trials, life stated that althougli, 
ns might have been anticipated, a diminution in the latter years’ 
produce took place both in the permanent and in the shifting crops, 
and a smaller average amount was obtained in the former than in the 
latter, yet that after the expiration of the whole period the ground 
still continued unexhausted ; and that an analysis of it showed it still 
to contain sufficient of the phosphates to supply materials for 19 
crops of barley, sufficient of potash for 15, and sufivient of soda 
for 45. The actual diminution then of produce during the latter 
years he attributed to the circumstance of these ingredients not being 
in a soluble condition, it being found that from the soil so long 
drawn upon, water impregnated with carbonic acid took up much less 
of the above ingredients, than it did from the same that had not been 
so cropped, and but recently manured. The greater diminution in 
the permanent than in the shifting crop he attributed to the circum- 
stance of the latter being supplied* with a larger amount of organic 
matter, derived from the fallow crop intercalated, owing to which 
the plants would be more fully developed through the influence of 
the carbonic acid and ammonia, which would be imparted to it by the 
decomposition of the humus. He pointed out, how the mere intro- 
duction of healthy plants into a soil might aid in rendering the phos- 
pliatca and alkaline salts, locked up within the latter, more speedily 
soluble, and hence inferred' that a larger amount of these substances 
might be extracted, where the plants were stimulated into activity by 
the presence^ of decomposing organic matter. He also was led to 
inquire whether, in the event of a scantier supply of one of the 
alkalies or of the earths than was common, a plant would substitute, 
ad libitum, another which might be presented to it in greater abun- 
dance. To determine this, he obtained from Mr. Way, late assistant 
to Prof. Graham, an analysis of three samples of six difterent kinds 
of crop — viz. potatpes, barley, turnips, hemp, flaxj and beans i one 
sample being, that cultivated for ten successive years in the same ground 
without manure ; the second, from a similar plot which had grown dif- 
ferent crops for the 3ame period without manure; the third, from a plot 
in a contiguous part of the garden wliich had been recently manured. 
From the results obtained, it would appear that the aggregate 
amount of bases, in the three samples, was about the same ; but 
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the proportion of tllRe bases one to the other varied considerably, 
a circumstance at first sight appearing to confirm the theory of 
substitution. The author however conceives that this may be ex- 
plained, by supposing a different degree of developement of the 
several parts or proximate principles in the respective samples, as 
he finds a great discrepancy in the amount of phosphoric acid in 
gluten and in starch, and thinks it probable that the same diversity 
maj^ extend to other of the principles contained in each plant. That 
potass is better adapted for the organization of a plant than soda, 
seems to follow from the circumstance, that whilst the soil usually 
contained an excess of soda, the plant always was most rich in potass. 
The author, therefore, in accordance with the views of Liebig, throws 
out as a conjecture, that the soda found in the ash may be that 
circulating through the vegetable tissue, and contained on the top, 
whilst the potash is actually assimilated, and constitutes a part of the 
vegetable tissue. The fonner, as Liebig supposes, may be useful 
in conveying carbonic acid to the plant, but cannot be substituted for 
potass, at least without injury to its healthy condition. It appears 
also, from the analyses referred to, that land plants have not the 
power of decomposing common salt, so that this substance cannot, 
as has been supposed, be serviceable to vegetation, by supplying it 
with alkali. We may also infer, that it does not follow, because a 
soil is benefited by manuring, that.it is destitute of the ingredients 
which the manure supplies, since it may happen that these in- 
gredients are present in the soil in an insoluble, and therefore not 
an available condition. Chemical and mechanical means may no 
doubt be effectual in bringing into a soluble condition the phosphates 
and alkaline 'salts thus locked up within the soil, but as this is 
broijght about by Nature herself, we are counteracting her beneficial 
effects when we waste the products of these operations, ready pre- 
pared for our hands, as is done in suffering tp run to waste the 
various excrementitious matters which are placed ^ at our disposal. 
The analyses given may also show, from their great discrepancy with 
those of Sprengel, the importance of that investigation of the con- 
stituents of the ashes of plants, now about to be undertaken finder 
the auspices of the Royal Agricultural Society. The author also 
conceived that the line of research which he had pursued might be 
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useful as an illustration of that system of Scientific Book-keeping, 
which he had proposed at a former meeting of the Association, at 
once as an useful exercise to the agricultural student, and as a 
means of introducing greater precision into the conduct of our experi- 
ments in such subjects. 

‘ Ou the Ashes of Wheat,’ by W. Sharp. — Mr. Sharp noticed that 
the amount of the ashes of wheat was given from Sprengel as 1*177 
per cent., whereas Sprengel himself (page 44 G, vol. 2, of his ‘ Chemie 
fiir Landwirthe,’ &c,) states it to be 1*777; Dr. Daubeny, on the 
other hand, gives Sprengel’ s analysis as 2*137 ; — ^both on the sup- 
position of a misprint in Sprengel’s book. This led Mr. Sharp to 
undertake some experiments in order to ascertain*the truth ; and one 
suggestion arising out of another, about a hundred experiments were 
performed, with great care, on varieties of red and white wdaeat, grown 
on different soils and climates in England, Germany, Sweden, Poland, 
Holland, and Saxony. Ultimately, ’answers to the following questions 
were sought and apparently found : — 1st. What is the average 
amount of inorganic matter in the grain of wheat? From 1*5 to 1*75 
per cent. — 2nd. What is the difference in the result obtained from 
the combustion of wheat which has been previously dried at different 
temperatures ? A great number of experiments were made by drying 
at temperatures of 245®, 260®, and 60®, and the difference of re- 
sults was shown to be considerable. — 3rd. Can any temperature be 
recommended as the one to be preferred, at which the materials for 
these and similar experiments should be dried ? The result of the 
experiments alluded to in the previous answer was in favour of the 
tempnrature of 60®. — 4th. Can any chemical preparation be added 
to the substances experimented upon, before or during the combus- 
tion, which will facilitate the otherwise tedious process ? Several sub- 
stances were tried, particularly nitric Wd, but they all fiailed to give 
satisfactory results^ The pcr-centage left by nitrifc acid was always 
less, but not uniformly less, than it ought to have been. — 5th. Does 
the quantity of inorganic matter bear any relative proportion to the 
specific gravity of the grain, — that is, to its weight per bushel? 
The* experiments show that a steady inverse ratio is maintained be- 
tween the proportionate weight per bushel and the amount of ashes. 
Wheat weighing 641b. per bushel yields 1*5 per cent. ;* and this 



124 Proceedings of the British Association, 

amount gradually increases, till wheat weighing 581b. per bushel 
gives 1 .75 per cent. — 6th. The practical question then follows : — How 
much inorganic matter is removed from tbe soil of an acre of land 
by the grain of a crop of wheat? The answer is, one pound per 
bushel. 

‘ Analyses of Three Species of Fucus,* by E. G. Schweitzer. — 
These analyses were undertaken with a view to ascertain the causes 
which render one kind of fuci beneficial as a manure, whilst orticr 
kinds do not succeed. It was found that in the Laminaria saccharina 
the alkaline carbonates predominated, whilst in the Fucus vesiculosus 
and Fucus ser7*atus there was an excess of the sulphates ; and in the 
Laminaria, potash is found in larger quantities than soda, whilst the 
contrary is the case with the Fuci. The quantity of iodine in Laminaria 
was also greater than in the other two. Some experiments were tried 
to ascertain if the Laminaria exhaled iodine under the influence of 
smishine, but no such exhalation could be detected. The analyses 
were exceedingly minute, giving twelve and thirteen constituents de- 
termined. 

Prof. Jqhnston made some remarks on the imperfections of our 
knowledge of the chemical principles of Rotation, the difficulty having 
been the length of time required for a full investigation of the 
subject. He objected to the opinion expressed by some chemists, 
that any crop may be grovm on the same soil for any length of time, 
by the application of manures, the quality of which were to be. decided 
by analysis. In addition to chemical considerations, the physical 
conditions of the soil are to be taken into account. Several points 
were shown to require strict attention, particularly the structure of 
tlie plant itself, and the character of its root, which he had observed 
to vary with the conditions of the soil. 

‘ On the Voltaic Redaction *of Alloys,’ by C. V. Walker. — ^This 
communication ilas intended to explain the metjiods by which the 
author has succeeded in throwing down metallic alloys from compound 
solutions by the action of galvanic electricity. The process adopted, 
is to prepare a strong solution of cyanide of potassium, and com- 
mence electrolyzing it, by means of a copper anode; as soon as 
copper begins to be dissolved, the copper anode is removed, and its 
place supplied with one of zinc; after the action has continued for 
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some little time, brass will be liberated on the cathode. The solution 
is now ready for use, and is operated upon by two or three Danicll’s 
cells, and with a brass anode. By similar means alloys of gold and 
copper, or gold and silver, may be deposited. The author reasons, 
that true brass is a definite chemical compound; and states — It 
appears possible that the anode, which is a brass of commerce, is a 
true alloy, plus an excess of zinc ; that the solution it produces is a 
mixed solution, which consists of the potassio-cyanide ^f brass and 
the potassio-cyanide of zinc. This solution is \ery readily decom- 
posable; it is therefore necessary to prepare it a short time pre- 
viously to its use. Many specimens were exhibited of copper and 
other metals coated with brass. The author makes some remarks 
on the theory of the action ; and concludes by stating that it will be 
quite possible to determine, within certain limits, the character of the 
alloy that shall present itself, and that we may be enabled to throw 
down gold and silver according to standard. 

Dr. Lyon Playfair read a paper on Atomic Volumes, of which we 
have already given a report in our notice of the Chemical Society 
[see ante, p. 591.] 


Thttrsday. 

Section C.— GEOLOGY. 

* On the Geology of the Vicinity of Cambridge,* by the President. 

Prof. Sedgwick commenced by pointing out, on a geological map, 
the general direction of the oolitic and cretaceous formations of Cam- 
bridgeshire and the adjoining countries. He then proceeded to des- 
cribe their subdivision and fossil remains, commencing with the 
chalk, which forms an elevated tract eastward of the Bedford Level, 
occasionally swelling into low hills such as those of Gog and Magog, 
and containing a variety of fossils, especially at Cherry Ilhfton. Below 
these hills commences a flat country stretching westward for many 
miles, forming extensive tracts of marsh land and peat bogs ; a portion 
of this nearest the chalk, and slightly swelling above the dead level of 
the country beyqnd it, is occupied by the gault clay, which may 
be sC^n in the pits near the Castle, and is met with beneath the 
chalk, wherever that formation has been sunk through. South of 
Cambridge it occupies a bay in the outline of the chalk district, in 
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which are the two small outlying masses of chalk of Madingly and 
Barton. Between the chalk and gault is a stratum^ not more than a 
few inches thick, of upper greensand full of black nodules, containing 
50 or 60 per cent, of phosphate of lime, and many shells. The gault 
is about 150 feet thick, and formerly when a boring was made through 
it, the water used to rise above the surface to a sufficient height for 
the construction of fountains, but latterly so many borings have 
been made tjjat the waterhead is lowered. This supply of water is 
afforded by a bed of sand beneath the gault, which comes to the sur- 
face about seven miles from Cambridge, on the Ely road, and is also 
met with, parallel to the chalk hills, for a considerable distance ; 
its outcrop may be distinguished by the churches and monastic build- 
ings placed on it, since it affords at the same time dry building 
ground, and a constant supply of water. In this district it contains 
scarcely any fossils. This lower greensand, as it is called, as well as 
the gault and chalk, inclines slightly to the east, and it is this inclina- 
tion or dip that throws up the water in the Cambridge wells and 
fountains by hydrostatic pressure. Below the sand commences the 
great clay of the fen district, the upper part abounding with Ostrea 
deltoidea and the Saurian remains of the Kimmeridge clay, but 
passing imperceptibly into the Oxford clay, without any intervening 
coralline formation such as separates them at Weymouth, Oxford and 
elsewhere in the south of England. Here it is only seen at one 
place, on the river Cam, at Upware, nine miles below Cambridge, 
where it extends for about a mile, and appears to have formed a sort 
of pivot on which the other rocks of the country are thrown into 
a saddle shape. The surface is in many places covered up by masses 
of gravel and clay belonging to a more recent period, the clay being 
part of fhe great boulder formation or till,” composed of drifted 
materials bft)ught, as the Presi&ent supposed, by a rush of water from 
the north-west ftver the fen districts, and also^containing blocks of 

stone derived from a more distant source. It is unstratified and 

« 

occupies plateaux on the hills, the valleys having been mostly formed 
since its deposition. The red gravel is supposed to be newer than 
the “ till,” and contains abundant remains of the elephant, fhino- 
ceros, and other extinct animals. In addition to these two superficial 
deposits are the great modern formations of peat bog, which have 
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afforded many remains of animals long since extinct in this country. 
Tlie whole thickness of the peat is annually removed in many places, 
lapng bare a great extent of the surface of the subjacent clay, 
and upon this have been found remains of the Irish elk, beaver, 
wolf, bear, and bones of the badger, otter, roebuck and red deer 
in abundance. The President illustrated his observations by sections, 
of which the most remarkable were two in the neighbourhood of Ely, 
exhibiting a dislocation of the strata by wdiich the chall^ on one side 
of the line of gault w^as brought to the level of the lower greensand 
on the other, from which both chalk and gault had been removed. 

In reply to a question from Capt. Ibbetson, the President stated 
that the tliickness of the boulder clays was 200 feet near Caxton, and 
that the displacement of the strata seen in the great clay-pit near 
Ely amounted to at least 150 feet. 

Mr. Murchison read a letter from Mr. Ferdinand Oswald, of Oels, 
respecting the occurrence of Silurian rocks at the villages of Ober and 
Neu Schmollen, near Breslau, in Silesia, and covering an area of about 
eight English square miles. — Mr. Murchison considered this an 
interesting discover}’’, as throughout Germany the older rocks belong- 
ed almost exclusively to the carboniferous or Devonian systems, and 
Prague was the only place from which many Silurian fossils had 
been derived. It was a question whether this was really a little 
island of Silurian rocks in situ, or whether it was only a part of the 
boulder formation, which often contained Silurian rocks derived from 
Scandinavia and Russia. In Mr. Oswald’s copious list of fossils 
were mentioned lUcmns crassicauda, Spheeronites, aTid other cha- 
racteristic lower Silurian fossils, together with almost all the best- 
marked corals of Wenlock and Dudley, a remarkable and unexpected 
mixture of the fossils of two very different periods. 

Baron Leopold von Buch observed,’ that before this wAs admitted, 
it would be necessary to see the place. — Mr. Phillips remarked that 
there were many imsatisfied problems in geology, particularly as 
to what had been the probable physical conditions wliich had deter- 
mined the miiformity of the types of organic life over great areas, 
accoihpanied as it was by considerable diversity of local association. 
Mr. Murchison’s Silurian system presented the same general aspect 
in many distant parts of the world, but even in England tliere were 
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detached Sdurian districts presenting particular changes and modifi- 
cations, arising from difference of depth, and the variety of currents, 
and chemical combinations in the sea in which they were formed ; in 
consequence of this variety of physical condition there was a corres- 
ponding diversity in the traces of organic life in each situation. 
The particular circumstances which had given the remarkable suc- 
cession of organic life in Shropshire had not obtained in Pembroke, 
where the sa«ne series of organic forms had continued from the lower 
to the upper Silurian period. — The President said, he was convinced 
that future examinations would confirm, not shake, his confidence in 
the general accuracy of the results which had been obtained by 
geological investigation. The present question was only whether 
there should be one cliapter instead o^two — not whether they should 
break up the great authentic facts of their history. In the north of 
England and in North Wales the division between the upper and 
lower Silurian rocks was as distihctly marked as at Malvern and in 
Shropshire ; but the subdivisions did not exist, because the physical 
conditions under which each was developed were altogether different. 
It was probable that species would be found to have a wider range 
than was at first supposed, but as to the corals of the Silurian system', 
the Wenlock species certainly did not make their appearance in the 
calcareous beds of the Caradoc series where similar conditions pre- 
vailed. lie asserted that in no instance had general conclusions been 
shaken by subsequent observations; and he believed that whatever 
alterations and minute adjustments might take place, the great 
fundamental principles of the science and the grand* subdivisions 
already introduced into its history would not be upset, but extended 
and confirmed by future inquiry. Sir H. De la Bcche confirmed Mr. 
Phillips’s* remarks upon Pembrokeshire, stating that in Marine’s Bay, 
the 'Ordnantee Surveyors^ had 'measured each bed and marked all the 
fossils that occurred in each ; when their lists were published it 
would be seen that many species continued 'from the commencement 
to the end of the Silurian series, because at that* spot there was 
no change of mineral condition. — Dr. Buckland wished to correct 
a false impression not uncommon among novices, who hear only 
debates and conflicts in disputable points in geology, that there is 
nothing , certain in the conclusions of that science ; and he wished it 
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to be understood, that from the moment when organic remains were 
appealed to as the true ground of comparison between the rocks 
of different ages and in different countries, there had been no differ- 
ence of opinion amongst geologists upon the broad principles of their 
science. 

Mr. Murchison announced the general results obtained by M. 
Giippert from the formation of a tabular view of tlie fossil plants which 
had been discovered up to the present time all over the ^lobe. Mr. 
Murchison stated that this general r6sumS of the fossil Flora of 
the Globe would be published by MM. Gbppert and Bronn, in a simi- 
lar form to Mr. Morris’s British Catalogue ; the number of fossil 
plants known to M. Adolphe Brongniart in 1836 had been 527, in 
the new list they amounted to 1,792 ; and as in the 80,000 plants 
now known to exist in different parts of the Globe, a large proportion 
consists of fucoids and fungi, which would disappear in the process of 
fossilization, it would be seen that the total number of known fossil 
species bore a considerable proportion to those now existing. Their 
numerical distribution in the different rocks is stated by M. Gbppert 


to be as follows : — 


Palajozoic, 

52 

Carhoniferous, 

819 

Permian, ... 

58 

Triassic, 

86 

Oolitic, 

234 

Wcalden, 

16 

Cit^tac^ous, ... 

62 

Tertiary, 

454 

Unknown, 

11 

Total, 

1,792* 


<9 4 

From this table it appeared, that the carboniferous group contained 
more than half the l^own species of fossil plants, a'Vemarkable cir- 
cumstance when it was considered that the great heihivorous land 
quadrupeds had no existence before the tertiary period. The small 
number of plants in the cretaceous system was, no doubt, owing to 
the depth of the sea in which those formations were deposited. 

Mr. Greenough stated that an enumeration of all the known fossil 
plants had been published by M. Keferstein, arranged in the same 
• s 
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manner as that proposed by M. Goppert. He warned geologists 
against drawing any inferences from the numerical proportion of 
plants in different strata, since their preservation would depend more 
upon the nature of their matrix, the depth of the sea, and other cir- 
cumstances, particularly the nature of the plants themselves j for it 
appeared from Dr. Lindley’s experiment that some plants entirely 
disappeared in water, whilst others remained for a considerable 
time. — J. Bunbury said, that too much importance had been 
attached to Dr. Lindley’s experiment ; the preservation of plants in 
water was stated to depend upon the nature of their tissue and 
consistency, the more robust plants best resisting decomposition ; yet 
the Equisetum hyemale^ a plant containing an unusually large propor- 
tion of silex, disappeared entirely. In this experiment the large and 
robust ferns were amongst those plants which best resisted the action 
of water, but in the coal measures many extremely well preserved 
species resembled in their consistency the recent Trichomanes and 
Hymenophyllijm, which are as delicate and fragile as mosses. Again, 
it was evident that the plants preserved in the coal measures had not 
merely been subjected to maceration in water as in Dr. Lindley’s ex- 
periment, but also to pressure, for the largest stems of Sigillaria and 
Lepidodendron were pressed flat, and it was probable that vegetable 
matter could not be converted into perfect coal without pressure, 
otherwise the volatile constituents would have escaped. The propor- 
tion of fossil plants in each formation must depend on other cir- 
cumstances besides their power of resisting decomposition, and the 
experiment required to be made over again, with various modifica- 
tions. It was a singular circumstance that no mosses had been 
discovered in the older rocks, and only two species in the tertiary ; 
for although the terrestrial species employed in Lindley’s experiment 
disappeared entirely, this would scarcely happen to the numerous 
species which five habitually in water and marshy situations. 

‘ On the Structure and Relations of Cornulites and other allied 
Silurian Fossils,* by Mr. J. W. Salter. — The singular fossil named 
Comulitea serpularius, is well known as characteristic of the Silurian 
rocks of Gothland, Britain, and North America and its afiinitie*s have 
been the subject of much conjecture. Mr. Salter’s investigations 
proved’ that it differed essentially from any crinoidal animal or coVal, 
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and was most probably an ancient form of the Serpulinoe. From a 
similarity of structure in the Tentaculites, another abundant fossil of 
the Silurian rocks^ Mr. Salter is disposed to refer it to the same group 
with Cornulitcs. 


Section D.— ZOOLOGY AND BOTANY. 

Dr. Richardson read a Report, which had been called fo^by the 
Section, ‘ On the Ichthyology of China.’ Till within a rscent period, 
little was known of Chinese fishes. Linnaeus was acquainted with 
about a score of Japanese fish ; and a few were afterwards added to 
the list by Langsdorff, who accompanied the Russian admiral, Kne- 
senstiern, in his voyage to the Isles of Japan and the South Sea. 
With these exceptions, the fish of the eastern coasts of Asia, from 
the Sea of Ochotsic down to Cochin China, were, till very recently, 
known to European naturalists only from Chinese and Japanese 
drawings, several collections of which are to be found in the Paris 
and British libraries. Yet the fish of the coasts of China are abun- 
dant, and the fisheries extensive and important. Materials for the 
description of these fishes were not wanting, Mr. John Reeves had 
beautiful coloured drawings, mostly of the size of life, made of no 
fewer than 340 species of fish which are brought to the markets in 
Canton. Copies of these drawings now exist in the British Museum, 
Some fishes have been recently sent from Chusan ; other Chinese 
fishes have been described in the account of the voyage of the Sul- 
phur. A collection of 100 fishes made at Canton, exists in the 
Museum of the Philosophical Society of Cambridge. From these 
and other recent sources, the present report was drawn up. The 
author concluded from his researches that the existence of chains of 
islands or of continuous coast having an east and west tendency 
promotes the range of a species or of a group of specie^. Thus, to 
take the intertropical zone of the ocean, we find very many fish 
common to the Red Sea, the coasts of Madagascar, the Maiuitius, 
the Indian Ocean, the southern parts of China, the Philippines, the 
whole Malay Arcliipelago, the north coasts of Australia, and the 
entiffe range of Polynesia, including the Sandwich Islands. In the 
generic forms of its fresh-water fish, China agrees closely with the 
jicninsula of India. If wc could sujiposc that the extensive belt 
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above alluded to, enclosing more than two-thirds of the circumference 
«bf the Globe, to be suddenly elevated, we should find the remains of 
fish scattered over it to be everywhere very nearly alike, — the species 
having a local distribution being comparatively few and unimportant. 
These spoils of fish would, of course,^in accordance with the obser- 
vation of Prof. E. Forbes, be associated with very various assem- 
blages of mollusks and other marine animals, according to the depth 
at which thi^ deposit took place. This was an important fact for the 
science of Geology. 

Mr. W. Thompson expressed his sui‘prise at the number and 
apparent completeness of the lists given by Dr. Richardson. — Mr. 
Ogilby thought the views of the reporter of the greatest importance 
in a geological point of view. It opened up a new field for both 
zoological and palaeontological inquiry. As far as the geographical 
distribution of fishes w^as concerned, those of the fresh-water offered 
the greatest facility for study, as* they could not pass from one point 
to another, on account of the ocean. — ^^fhe Bishop of Norwich relateil 
several facts, showing that the spawn of fishes may be conveyed from 
one country to another over the sea. He knew an instance in whicli 
the ova of the pike were deposited in the thatch of a cottage, and 
after having remained tliere for years, on the thatch being thrown into 
a dry ditch, which afterwards became filled with rain, yomtg pike 
appeared. — Dr. Richardson stated that, in many zones of the eartli, 
the same fishes appeared in the same parallels. It was not so over 
the Atlantic, where a deep sea intervened. The two sides of the 
Atlantic contained different fishes. 

The Secretary, Mr. Wollaston, read a paper ' On the Periodical 
Appearance of certain Birds in North Wales.’ 

Dr. Macdonald read a paper * On the Unity of Organization as 
exhAited in*the Skeletons of ifiiimals.’ 

The Secretary read a paper from Mr. Bonomi, * On a gigantic 
Bird sculptured on the Tomb of an Officer of the Household of 
Pharaoh.’ In the gallery of organic remains in the*British Museum 
are two large slabs of the new red sandstone foimation, on which 
are impressed the footsteps or tracts of birds of various sizes. Appa- 
rently of the stork species. These geological specimens were obtained 
through -the agency of Dr. Mantell from Dr. Deane of Massachusetts, 
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by whom they were discovered in a quarry near Turner’s Falls. 
There have also been discovered by Capt, Flinders, on the south coasts 
of New Ilollaud, in King George’s Bay, some very large nests mea- 
suring twenty-six feet in circumference, and thirty-two inches in 
height ; resembling, in dimensions, some that are described by Capt. 
Cook, as seen by him on the north-cast coast of the same island, 
about 15® south latitude. It would appear, by some commui^ica- 
tions made to the editor of the Athmeeum^ that Prof. TJittsficock of 
Massachusetts had suggested that these colossal nests belonged 
to*the Moa, or gigantic bird of New Zealand, of which several spe- 
cies have been determined by Prof. Owen, from bones sent to him 
from New Zealand, where the race is now extinct, *but possibly at the 
present time inhabiting the warmer climate of New Holland, in which 
place both Capt. Cook, and recently Capt. Flinders, discovered these 
large nests. Between the years 1821 and 1823, Mr. James Burton 
discovered on the west coast or Egyptian side of the Red Sea, 
opposite the peninsula of Mount Sinai, at a place called Gebel Ezzeit, 
where for a considerable distance, the margin of the sea is inaccessi- 
ble from the Desert, three colossal nests within the space of one mile. 
These nests were not in an equal state of preservation ; but, from one 
more perfect than the others, he judged them to be about fifteen 
feet in height, or, as he observed, the height of a camel and its rider. 
These nests were composed of a mass of heterogeneous materials, 
piled up in the form of a cone, and sufficiently well put together 
to insure adequate solidity. The diameter of the cone at its base was 
estimated as* nearly equal to its height, and the apex, wliieh termina- 
ted in a slight concavity, measured about two feet six inches, or three 
feet in diameter. The materials of which the great mass was com- 
posed, were sticks and weeds, Tragnients of wreck, and 'the bones 
of fishes ; but in one was found the thorax of a man, a silver \<atch 
made by George Prior, a London watchmaker of, the last century, 
celebrated throughout tKe East, and in the nest or basin at the apex 
of the cone, some pieces of woollen cloth and an old shoe. That 
these nests had been but recently constructed was sufficiently evident 
froiA the shoe and watch of the shipwrecked pilgrim, whose tattered 
clothes and whitened bones were found at no great distance ; but of 
what genus or species had been the architect and occupant of ^he struc- 
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ture Mr. Burton could not, from his own observation, determine. From 
the accounts of the Arabs, however, it was presumed that these nests 
had been occupied by remarkable large birds of the stork kind, which 
had deserted the coast but a short time previous to Mr. Burton’s visit. 
To these facts,” said Mr. Bonomi, I beg to add the following 
remarks : — Among the most ancient records of the primeval civiliza- 
tion^of the human race that have come down to us, there is described, 
in the lar^ige the most universally intelligible, a gigantic stork 
bearing, with respect to a man of ordinary dimensions, the proportions 
exhibited in the drawing before you, which is faithfully copied frOm 
the original document. It is a bird of white plumage, straight and 
large beak, long feathers in the tail ; the male bird has a tuft at the 
back of the head, and another at the breast: its habits apparently 
gregarious. This very remarkable painted basso-relievo is scidptured 
on the wall, in the tomb of an officer of the household of Pharaoh 
Shufu (the Suphis of the Greeks), a monarch of the fourtli dynasty, 
who reigned over Egypt, while yet a great part of the Delta was in- 
tersected by lakes overgrown with the papyrus, — ^whilc yet the smaller 
ramifications of the parent stream were inhabited by the crocodile 
and hippopotamus, — wliile yet, as it would seem, that favoured land 
had not been visited by calamity, nor the arts of peace disturbed by 
war, so the sculpture in these tombs intimate, for their is neither 
horse nor instrument of war in any one of these tombs. At that 
period, the period of the building of the Great Pyramid, which, 
according to some writers on Egyptian matters, was in the year 
2100 B. c. which, on good authority, is the 240th year o^ the Deluge, 
this gigantic stork was an inliabitant of the Delta, or its immediate 
>icinity ; for as these very interesting documents relate, it was oc- 
casionally ‘entrapped by the peasantry of the Delta, and brought with 
other wild animals as matters oY curiosity to the great landholders or 
farmers of the products of the Nile, — of which circumstance tliis 
painted sculpture is a representation, the caltching of fish and birds, 
which in these days occupied a large portion of the inhabitants. 
The birds and fish were salted. That this document gives no 
exaggerated account of the bird, may be presumed from the^ust 
proportion that the quadrupeds, in the same picture, bear to 
the men .who are leading them ; and, from the absence of any repre- 
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scntation of these birds in the less ancient monuments of Egypt, 
it may also be reasonably conjectured, they disappeared soon after the 
period of the erection of these tombs. With respect to the relation 
these facts bear to each other, I beg to remark that the colossal 
nests of Capts. Cook and Flinders, and also those of Mr. James 
Burton, were all on the sea shore, and all of those about an equal 
distance from the equator. But whether the Eg}q)tian bird^ as 
described in those very ancient sculptures, bear any analjegy^'to those 
recorded in the last pages of the great stone book of Nature (the new 
red sandstone formation), or whether they bear analogy to any of the 
species determined by Prof. Owen from the New Zealand fossils, 
I am not qualified to say, nor is it indeed the object of this paper 
to discuss ; the intention of which being rather to bring together 
these facts, and to associate them with that recorded at Gczah, 
in order to call the attention of those who have opportunity of making 
further research into this interesting matter.” 

Mr. n. Strickland remarked, that the instances of gigantic birds, 
both recent and fossil, enumerated by M. Bonomi, though interesting 
ill themselves, had little or no mutual connexion. The artists of 
ancient Egypt were wont to set the laws of perspective and propor- 
tion at defiance, so that the fact of the birds, here represented, being 
taller than the men who were leading them by no means imphed the 
former existence of colossal birds in Egypt. Indeed, in this very 
j)ainting the foot of a human figure is introduced, probably that of a 
prince or hero, whose proportions are as much larger than those of 
the birds hi question as the other human figures are smaller. He 
considered the birds here figured to be either storks, or demoiselle 
cranes, or egrets, all of which are common in Egypt. The gigantic 
nests found by Mr. Burton on the coast of the Red Sea dc^eiTcd fur- 
ther examination ; but the size of a *nest by no means implied' that 
the bird which formed it was large also, for the Aaistralian Megapo- 
dius, a bird not larger' than a fowl, makes a nest of enormous pro- 
portions. 

Mr. Thompson read a commimication, from Messrs. Alder and 
Hahcock, ‘On a New Genus of Mollusca Nudibranchiata* This 
new genus is founded on the Tritonia arborescens of authors and its 
allies, which arc distinguished from the true Tritonia (T, Ilornhergii, 
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^c,) by the form of their tentacula, and the free, arborescent nature 
of their branchire. These characters alone induced the authors to 
consider them generically distinct, before they had an opportunity of 
examining their internal structure, in which such important differences 
in the digestive organs were exhibited as to show that this new 
genus — for which the name of Dendronotus is proposed — should be 
remoyed from the family Dorididse to that of Eolididse, to be placed 
first in ordwv ^s the connecting link between these two families. 

The paper was illustrated by drawings from the work by Messrs. 
Alder and Hancock on the British Nudibrancliiate Mollusca just 
published by the Ray Society. 

Prof. Allman remarked, that this paper was important, as it more 
clearly than ever demonstrated the errors into which M. dc Quatrefages 
had fallen with regard to this family. 

* On the Cilia and Ciliary Currents of the Oyster,* by the Rev. J. 
B. Reade. — The author stated, that in a microscopic investigation of 
Infusoria, which had for some years occupied his attention, he had 
been led particularly to notice the beautiful contrivance by which 
many species, when not exerting their powers of locomotion, are 
supplied with food. When they are examined mider the microscope 
by such an arrangement of transmitted light as makes the Infusoria 
luminous points on a perfectly dark field, it is immediately seen 
that the action of the cilia attached to their tentacular, produces 
a strong current in the w’^ater, and hereby a countless number of 
minute living organisms is brought within the influence of the cilia, 
and a sufficient supply is selected for food. Thus, with respect to 
Infusoria, it is a known fact, that the absence of the prehensile organs 
possessed* by larger creatures is compensated by this delicate, but 
efficient cfliary apparatus. It is also a fact equally well known, 
that *thc lips of the oyster, uffiich surround the orifice of the ali- 
mentary canal, art, in the same manner, fringed with cilia ; and that 
these cilia of the oyster, as of Infusoria, 'equally cause currents 
in the water. But it has never been suggested ancf proved by any 
naturalist that the proper office of the cilia of oysters is to bring to 
these acephalous mollusks that food which they have no powe/ to 
follow or to seize. Such, however, without doubt, is the case ; and, 
accordingly, an examination of the contents of the stomachs of 
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oysters discovers to us their infusorial food ; and, after undergoing 
the process of digestion in the stomach, the siliceous shields of these 
Infusoria, deprived of their organic and carbonaceous integuments, 
are ejected as effete matter. In a paper communicated last year to 
tlie Microscopical Society of London, on animals of the chalk still 
found in a living state in the stomachs of oysters, these Infusoria 
were described and enumerated. The apparent identijyiiif«^Ssti 
between these recent living Infusoria and the fossil, makes the 
iiujuiry of considerable interest to the geologist ; for the addition of 
this connecting link to the chain of organized beings extends a continu- 
ous line of the same organic structure from the secondary formation 
to the tertiary, and seems to preclude the supposition of Prof. 
Pliillips, that below the tertiary formation are no recent species. 
Whether or not this conclusion be admitted, it is a fact, ascertained 
by i)ursuing this inquiry, that the oysters and other bivalves, which 
arc innumerable in the Kimmeridge clay, lived, like recent oysters, 
uj)on Infusoria ; and, consequently the conclusion is unavoidable, 
that the Kimmeridge clay, like the chalk, contains a considerable 
])cr-centage of these minute and indestructible bodies which the 
microscope discovers in it, and is not the mere comminuted detritus 
of more ancient and unorganized materials. With these facts 
established, we may still further conclude, from analogy, that a 
similar ciliary apparatus, and similar infusorial food were common to 
the still earlier bivalves in the seas of the transition formation ; and 
wc‘ may then ask — ^What right have we, in the absence of a careful 
microscopic examination of still earlier rocks, to deny the possibility 
of any portion of their mass being due to the agency of siliceous 
Infusoria ? 
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Section E.— MEDICAL SCIENCE. 
This Section met, and adjourned. 


Section F.— STATISTICS. 

Mr^‘A^Ioywood read a paper ^ On the University Statistics of 
Germany.’ He stated tliat the number of professors is about 1,500, 
and of students 15,000; and particularly directed attention to the 
University of Gottingen, where the numbers have Mien from 2,000 
to about COO, in consequence of the conduct of the King of Hanover. 
On a comparison of the courses of study, it appeared that those of 
the Catholic universities were disproportionately onerous, about five 
hours every day being given to prayers and religious duties. The 
origin of duelling among the German students was ascribed to their 
being pennitted to wear swords as a badge of gentility ; but the duels 
were shown to be generally of a harmless nature. 

Mr. Heywood also read a paper ^ On the Comparative number of 
Degrees taken at Cambridge in the Seventeenth and Nineteenth 
Centuries.’ The result showed that there had not been any material 
increase in the course of two centuries, — the average being about 
320 annually at each period. Nearly one-third of the students leave 
the university without taking a degree. Conversation ensued, and it 
was suggested that the more mature age at which students now enter 
was one cause why graduations have not increased in proportion to 
the population. Prof. Pry me observed that it might arise from the 
comparative cheapness and style of living. In former times three or 
four students used to divide among them one room, and two under- 
graduates slept together. He also stated^ that had the comparison 
been taken as to the early years of both centuries,i Cambridge would 
have been found declining, for that the number of graduations had 
been small during the W'ar. On referring to Newman’s translation of 
Huber, it was found that they had been 122 in 1810, and 140 in 
1811, but that in 1822 they rose to about 300. 
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Fhiday. 

Mr. G. R. Porter read a paper, contributed by Mr. R. Valpy, 
‘ On the Trade and Navigation of Norway/ being the abstract of a 
Report made to the Government by J. B. Crowe, Esq., Consul Gene- 
ral for Norway. The chief exports are wood, fish, and 

^ r 

The wood consists of deals cut in twelve feet lengths,' and balks 
either round or square. Proprietors of forests are under no restric- 
tions as to felling ; they generally cut down the trees in autumn 
or winter, and convey them to a river to be floated* down the stream. 
The reproduction of the timber is believed to be equal to the con- 
sumption. Formerly England was the chief market for Norw egian 
produce, and had in return the almost exclusive trade in manufac- 
tures ; but since the establishment of discriminating duties in favour 
of ('anadian timber, the English trade has fallen, and the consumption 
of English manufactures greatly decreased. Hamburgh and the 
German States have become markets for Norwegian produce, and the 
manufactures of Germany have superseded those of England. The 
annual average quantities of timber exported in the seven years from 
183;) to 1841 were 618,7139 loads of 50 cubie feet, which, with fire- 
wood, hoops, and other less valuable timber, may be deemed wort h 
435,000/. The fisheries rank next in importance to the forest, and 
aiford the chfef oceupatioii to Norwegian industry. The exports con- 
sist of stock-fish, round and split, clip-fish, salted cod, and halibut, 
liver and shark oil, and live lobsters. Stockfish is chiefly exported to 
the Catholie countries of southern Europe. The exports ^fluctuate 
from the varying nature of the fishing trade, but in 1841 they were, 
stockfish, 14,196 t^ns, ^clip-fish 11,285 tons, herrings 608,08(i 
barrels, cod-roes ^0,217 barrels, liver and shark oils 41,715 barrels, 
and 552,272 lobsters. Salmon for several years has ceased to be an 
article of export. The disappearance of this fish is attributed to the 
swarms of sharks which have recently taken possession of the banks 
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off the coast. These were first observed in 1841, and in 1842 eight 
vessels were fitted out for the new fishery, and captured no less than 
20,000 sharks, without any apparent diminution of#ie supply. The 
quantity of oil obtained was about 1,000 barrels. The mineral trade 
is not of much importance, but there is something curious in the fur 
trade, principally carried on with Russia. The greater part of the 
skifiS^oW by the Norwegians are obtained from the Hamburgh mer- 
chants, wn^ buy them in London from the Hudson’s Bay Company ; 
the Norwegians convey them to Finmark, from whence they arc taken 
to Moscow and sold to the caravan traders for the purpose of being 
bartered with the Chinese for tea at Kiachta ! The Norwegian ship- 
ping is on the increase, principally owing to the laws which require 
masters of vessels to give proof of their knowledge and skill by 
undergoing a strict examination. 

Hr. Thurnam read an essay * On the Liability to Insanity at differ- 
ent Ages;’ the general conclusion was, that liability to insanity 
does not increase with years, but is greatest between the ages of 
twenty and forty. 

Mr. G. R. Porter read a ‘ Sketch of the Progress and Present 
Extent of Savings Banks in the United Kingdom.’ — After a few pre- 
liminary remarks on their political and moral value, he stated that 
these institutions owed their origin to Miss Priscilla Wakefield, who, 
in 1804, induced six gentlemen residing at Tottenham to receive 
deposits from labourers and servants, paying 5 per ceiit. as interest. 
Four years later eight persons, half of whom were ladies, took upon 
themselves the same responsibility at Bath. The first savings bank 
regularly organized was formed at Ruthwell, Dumfriesshire ; its suc- 
cess led to many imitations, so that before any legislative provision 
had been made for their management, there ,were seventy savings 
banks in England, four in Wales, and four in Ireland. In 1817 an 
act was passed to encourage banks of savings in England and Ireland, 
but it was not extended to Scotland until 1835. Tabular statc;?ients 
of the progress of these banks illustrated their great success, but we 
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shall only take for comparison the returns of two years, 1830 
and 1811 
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The deposits are found to be greatest in the years when pro\isions 
are cheap and abuiidaut. Instead of giving the absolute numbers, wc 
shall ([note the centesimal proportions of the different classes of con- 
tributors. 
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0-36 
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1 0-11 

1 . . 1 

1 0-31 


The averfige balances to the credit of each de})ositor in 181 1 were, 
in England 30/., Wales 32/., Ireland 30/., Scotland 14/., and United 
Kingdom 29/. Tables were then given of the operations of the 
banks in the several counties. Next to Middlesex, Devonshire exhi- 
bited the greatest amount of deposit in proportion to the population, 
and this satisfactory result was attributed to the rdmirabic manage- 
ment of the Exeter Savings Bank. Lancashire exhibited a very low 
amount of deposits, but this was explained by the fact that operatives 
find a more profitable investment for their money. Some fears were 
expressed of the effect of the reduction in the rate of interest ; and 
the tables of classification of depositors formed by the Exeter and the 
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Manchester Savings Banks were produced and recommended for imi- 
tation. 

The Bishop of Norwich directed attention to the evidence afforded 
by the Savings Banks of the improved condition of Ireland, not only 
materially, but morally, and attributed it to the diffusion of the 
National system of education, and the progress of temperance. Dr. 
CoolM^Jaylor and the Mayor of Cork confirmed what the Right 
ReverendrFelate had stated, and adduced evidence of the great im- 
provement of the Irish j)eople in their food, clothing, and habita- 
tions. — Signor Enrico Meyer gave an account of the moral effect 
produced by Savings Banks in Tuscany, and related some facts 
confirming the great national value of the temperance movement in 
Ireland. 

f 

Thuusday. 

Section G. -MECHANICAL SCIENCE. 


This Section met, and adjourned. 
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Notes on Indian Botany. By Ro6ert Wight, M.D., F.L.S., 
Member of the Imp. Acad. Nat. Curios, of the Royal Bot. 
Soc. of Ratisbon^ ^c. ^ 

AXANTHES. Blumcy D. C., ^c. 

Flowers hermaphrodite, or male by abortion. Calyx iirceo- 
late. Corolla rotate, or parted nearly to the base, 6-9-lob- 
ed, very hairy within, valvate in sestivation. Stamens 5-9, 
scarcely exserted. Ovary inferior, or apparently half superior, 
being covered with a thick fleshy disk, 5-9-celled, with 
numerous ovules attached to dilated placentas ; in the male, 
flowers flattened and plicate or furrowed on the margin. 
Style short or inconspicuous, being concealed by the* disk, 
filiform, or wanting in the male flowers. Stigmas 5-9, at fir^t 
connivent, somewhat clavate, afterwards' spreading — wanting 
in the male flowers. Berry globose, crowned by the calyx, 
6-9-celled, many seeded. Seeds minute, globose, scrobiculate; 
(pitted like a thimble) attached to fleshy placentas. 

Trees or shrubs, with opposite lanceolate, acuminate leaves, 
glabrous above, usually pubescent on the veins beneath. 
Stipules usually about as long as, the petioles, membranace- 
VOL. VII. NO. XXWl. JULY, 1846. V 
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ous, lanceolate deciduous. Inflorescence axillary, congested, 
corymbose, cymose or rarely umbellate. Calyx usually entire : 
limb dilated, cup-shaped, entire or lobed. Corolla usually 
rotate, but sometimes deeply parted, and then the lobes are 
triangular : when rotate, the short tube is nearly filled with 
the disk of the ovary. Berry, so far as I have seen, about 
thcr««iz^)f a pea, succulent- 

I have described the flowers as occasionally male by abor- 
tion in place viewing the plants as dioecious, under the be- 
lief that the female organs only abort, as all the fertile 
flowers I have met with are bisexual, and the unisexual ones, 
all male. Such is the case in all my specimens. 

This genus was established in 1826 by Bhime, for the re- 
ception of four Java plants. In 1830, Decandolle added two 
others, one communicated by Blume, the other from the 
Island of Timour, since then no further additions seem to 
have been made. While arranging some collections received 
from Ceylon, Mergui, and Malacca, I found among them the 
following seven species, all of which appear new. These 
generally accord so well with the original generic character, as 
to leave no doubt of all belonging to the genus, though they 
do not all quite agree, on which account I have re-construct- 
ed it, with the view of giving somewhat greater extension. 

1. Axanthes ENNEANDRA, (R. W.) arborcscciit ? extreme 
ramuli 4 -sided, glabrous : stipules subulate, shorter than the 
petiole^: leaves coriaceous pemiinervcd, linear-lanceolate, acu- 
minated, glabrous on both sides: corymbs axillary, solitary, 
hairy, trichoWmous, involucrate at the divisions ; peduncle 
more than twice the length of the petiole : 'flowers numerous, 
small, longish pedicelled : calyx cup-shaped, crenate : corolla 
rotate 5 limb 8-9-cleft : stamens 8-9-sterile ; ovary 8-9-plicate, 
surmounted with a short abortive style. 


Hab, — M alacca. Griffith. 
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Obs.— T he leaves are from six to seven inches long, by 
about one and three quarters broad, firm and coriaceous. The 
corymbs are the largest I have met with, being nearly two 
inches long, the bracts forming the involucrum, small trian- 
gular, densely strigose, each branch of the corymb ending 
in a cluster of pedicelled flowers. Of this I have not seen 
fertile specimens. 

2. Axanthes longifolia, (R. W.) arborescent? ramuli 
obsoletely 4-angled, glabrous: stipules lanceolate hairy, longer 
than the petioles : leaves ovate, lanceolate, acuminate ; about 
tliree times longer than broad, penninerved, glabrous on both 
sides : corymbs axillary small, dichotomous, hairy, involucrate 
at the division ; bracts coarsely hairy : cal 3 "x cup-shaped : 
corolla rotate, 5-cleft : ovary sterile, flat, or somewhat concave 
above, 5-furrowed, surmounted by a filiform style. 

Hah. — Mergui. Griffith. 

Obs. — ^The inflorescence of this species nuicli resembles tliat 
of the former, but is much smaller, being under an incli in 
length, scarcely longer than the petiole, the larger leaves are 
from nine to ten inches long, by about three bi*oad, emling in a 
tapering aciimen, and quite glabrous on both sides. My only 
specimen is a male, but the ovary is so nearly perfect, tliat 
mere change of season seems only wanting to make it pro- 
duce fertile flowers. 

» ' 

3. Axanthes blumeana, (R. W.j aborcsccnt ? ramuli 
terete, strigosely pubescent : stipules caducous, linear lanceo- 
late, hairy : leaves petioled, elliptic lanceolate, acute at the 
base, longish acuminated at the apex, penninerved, with 
straight transverse veinlets between, glabrous, except the 
petioles and veins beneath : corymbs axillary, solitary, con- 
tracted, a little longer than the petioles : calyx cup-shaped. 
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5-toothed entire : corolla very short, 5-parted to the base, 
divisions triangular : stamens 5 ; ovary sterile, truncated, 
5-furrowed : no style. 

Had. — M alacca. Griffith. 

'<Obs. — T he leaves, including the petiole, are about four 
inches long, and one and a quarter broad, and end in a rather 
abrupt linear pointed acumen, about half an inch long. The 
character of the vernation in this species is important, as it 
at once distinguishes it from the following, which it greatly 
resembles in general appearance. The corymbs may be called 
compound, the pedicels forming a double series, the first 
coming off about the middle of the peduncle, the second 
forming a simple terminal ‘'umbel. Flowers small : corolla 
scarcely exceeding the calyx. 

4. Axanthes ceylanica, (R. W.) arborescent, glabrous ; 
ramuli terete or obsoletely 4-8ided, glabrous : stipules minute, 
triangular : leaves lanceolate, acuminated, glabrous on both 
sides, finely reticulated with slender brownish veinlets : in- 
florescence umbellate, umbels simple, axillary, usually paired : 
peduncles about the length of the petioles : calyx cup-shaped, 
entire or slightly toothed : corolla rotate, 5-cleft ; ovary .^-cel- 
led, surmounted by an ovoid, fleshy, disk: style none : stigmas 
5 : berry globose, about the size of a rather large pea. * 

*^Hab. — C eylon. 


* w 

Obs. — I gathered specimens of this in 1836, and afterwards 
received others from Colonel Walker. I at first, on account 
of its bisexual flowers, supposed that this was Blume’s 
A. corymhosa: discrepancies between his character and my 
specimens induce me now to look upon it as a distinct spe- 
cies. It is quite distinct from all the preceding, but most 
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resembles the last in its general outline, though distinguished 
by many characters taken from the inflorescence and flowers, 
but especially by the vernation, which in this, resembles Ter- 
minalia^ in that, Lasianthus. 

5. Axantues griffithiana, (R. W.) arborescent ? ovary 
when glabrous : ramuli terete : leaves pale, glaucous, gre'en, 
(when dry) elliptic-oblong, acuminate : stipules large, mem- 
^ braneous, ovate-lanceolate, slightly auricled, undulated : flow- 
ers iimbelled, peduncles axillary, solitary, or rarely paired, 
about the length of the petioles ; umbels simplfe, few flowered : 
calyx campanulate, entire ; corolla small, glabrous, deeply 
5-partcd ; lobes triangular acute ; throat very hairy : anthers 
large : ovary inferior, 5-celled : berry globose. 

Hab. — M alacca. Griffith. 

Obs. — The larger leaves are about eight inches long by three 
broad, elliptical, but rather abruptly terminating in a longish 
almost subulate acumen. Its universally glabrous habit, is in 
this species an excellent character, all the others are some- 
where hairy, especially the inflorescence, which in this is gla- 
brous. The fruit, on my specimens are immature. 

(). Avanthes elliptica, (R. W.) arborescent? ramuli 
terete, glabrous, or very sparingly pubescent : leaves elliptic, 
shortly and abruptly acuminated, glabrous above, paler and 
villous beneath, especially on the somewhat prominently rcti- 
(!ulated veins, penninerved ; stipules linear lanceolate, longer 
than the petiole^, deciduous : corymbs short, sub-capital, soli- 
tary or paired : calyx cup-shaped : corolla rotate : anthers 
apiculate : style exceeding the disk : stigmas 5, connivent, 
ovary 5-celled. 

Hab. — Ceylon, 18^36. 
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Obs.— This species I found in Ceylon, and so far as I can 
make out from my collection, it has not been met with by any 
other. The rigid form, coriaceous leaves, and almost capitate 
inflorescence, distinguishes it from all the others. The leaves 
are about five inches long, by from one and a half to two 
broad. The bisexual habit, a point by which it approaches 
A.y.orymbosa^ Bl., separates it from all his other species. 

7 . Axanthes iiirsuta, (R. W.) arborescent ? young, 
branches terete, densely hairy all over : stipules lanceolate, 
acute, hairy : leaves elliptic lanceolate, acuminate, glabrous 
above, pubescent beneath, short pctioled : flowers subsessile, 
aggregated in the axils of the leaves, bisexual: calyx and 
corolla coarsely hairy : stamens b : anthers large : ovary 
5-celled : style exceeding the disk : stigma clavate, 5-lobed. 

Hab. — Malacca. Griffith. 

Ons. — ^This species in some points nearly approaches, A. 
striyosa^ Blume, but in others is remote from it, so far as can 
be made out by the brief and imperfect character he has given. 
It is not, however, without hesitation that I have defined this 
as a new species, 

APADYTES. E. Meyer, Bentham, Lin,^ Tr. 

Flowers bisexual. Calyx small, unchanged. Petals 4-5. 
Stamens as many, alternate with them, none sterile. Ovary 
1 -celled. Fruit ovaf.e reniform, sub-compressed, bearing on 
one side a fleshy appendage, Infloregceupe terminal. Ben- 
tham, Lin. Tr. vol. xviii. p. 680. 

The above generic character was drawn up by M. Bentham 
for a plant from Port Natal in Southern Africa, and has-been 
introduced here for the information of Indian Botanists, wlio 
may not have an opportunity of consulting the original, now 
that a species has been discovered in India. The genus, if 
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we are to take the contradictory opinions of the most emi- 
nent living Botanists regarding its affinities^ belongs to Olnci- 
a small but curious order. On those opinions it is not 
my present intention to offer any remarks, my object being 
simply to make known a new species of one of the most re- 
cently establislied genera of tlie order, 

Bt‘fore, however, proceeding with the description of the now 
species, I may mention that the plant figured in my leones. 
No. 955, under the name of Steinonurus ? foetiduSy appears 
more correctly referable to the genus Icacina than Stemonu- 
rus, and it seems not improbable, that ])oth Sternonurus and 
Gomphandray might be reduced, and their species referred to 
fcacinay tlie oldest genus of the three. There certainly ap- 
pears no sufficient difterence between Sternonurus and Gom- 
lihandray and Mr. Bentham (1. c. p. 674), hints that the 
latter is not sufficiently distinct from Icacina, Mr. Bentham, 
for what reason is not stated, does not include Sternonurus 
in his enumeration of the genera of the order, though placed 
iK'xt Goniphaudra in Endlicher^s ^ Genera Plantarum^ and 
referred here, thougli doubtfully, by Blume, its founder. 

Apadytes UENTiiAMiANA, (R. W.) arboreous, ramuli 
terete, glabrous ; leaves alternate, exstipulate, coriaceous, gla- 
brous, oblong-elliptic, obtuse at both ends, from three and a 
h.alf to four inches long, including the petiole, by one-half 
broad. Panicles terminal, erect, rigid, shorter than the leaves. 
Bractfe most minute or altogether obsolete. Flowers \vhite, 
about three lines long. Calyx small, glabrous, 5-toothcd. Petals 
oblong elliptic, inflexed at the point, glabrous. Stamens about 
the length of the petals : anthers linear obtuse, introrse, long- 
er than the filaments, attached by the middle of the bark. 
Ovary free, hairy, ovate 1 -celled with two lateral superposed, 
pendulous ovules : style slightly lateral, nearly straight : 
stigma truncated. Drupe semi-ovate, reniform, crowned with 
the persistent base of the style, and furnished with a lateral 
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scutclliform appendage, 1 -seeded. Seed pendulous, obovate, 
euneate, compressed. Embryo minute in the apex of a large 
albumen : radicle next the hilum. 

Hab, — Neilgherries — very sparingly in woods near the top 
of the lull behind the Avalanche Bungalow ; with flowers and 
fruit in February 1845. 

Mr. Gardner and I found a single tree in the station culti- 
vated, from which we obtained only a few indifferent speci- 
mens, owing, apparently, to the tree being in flower out of 
season, the best was one figured, and now in course of pub- 
lication in my leones. As a species, it is very distinct from 
the Cape one, and were the genus to be increased to such an 
extent as to render subdivision desirable, marks I dare say 
might even be found for its separation from the genus in the 
form of the ovary and style, and texture of the appendage. 
As the genus now stands, however, tliere can be no object 
gained by its removal on such artificial characters, and as 
adding one to the already numerous links connecting the Floras 
of India and Africa, it may be esteemed an interesting addi- 
tion to our Flora. I met with this plant, or a distinct species 
of the genus, some years ago on the western slopes of the 
Slievagherry mountains, but in fruit only. 

NICOLSONIA. 

This genus like Apadyths is now for the first time admitted 
into the Indian Flora, its other species being natives of tropi- 
cal America and the Cape. In habit, as well as in character, it 
approaches Desmodium^ so much so, indeed, that I considered 
our species as probably referable to that genus, until Mr. 
Gardner suggested its true station in the order. 

The essential distinction between the two genera lies 
in the calyx., which in Desmodium^ is divided half its length 
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into two lips, 2-3-cleftj and is shorter than the corolla, while in 
Nicolsonia^ it is divided to the very base into 5 hairy seg- 
ments, and is longer than the corolla. Decandolle further 
assigns a several jointed legume, but this does not seem suffi- 
ciently constant, to admit of more than secondary value being 
attached to it as a generic distinction, as the number varies, 
and is even, in an instance given in Decandolle^s figure, 
reduced to one. This portion of the generic character will 
for the future therefore, recpiire to be modified, to admit 
our species, which seems vmiformly to liave a single jointed 
pod, and an ovary with usually, if not always, if solitary ovule. 
I'lie same thing, however, happens in other genera, especially 
liidifjoferay and is provided for by giving a little latitude to 
that part of the character, by which that very natural genus 
is kept together, which might easily be broken up into several 
artificial genera : the besetting sin by the way of some of those 
modern naturalists, who, looking upon our natural orders and 
our genera as mere human contrivances in the construction 
of which nature has no hand, seem to think it meritorious to 
make as many orders and genera as tliey can find artificial 
distinctions for, too often without, in the first instance, 
determining the value, as regards constancy of the charac- 
ters they employ, in this unphilsophical proceeding. But 
([uitting such discussions as irrelevant, and leaving each la- 
bourer in the field to follow the bent of his own inclinations, 
I shall at once proceed to describe my new Nicolsoniay first 
introducing the slight modification into the generic character, 
re([uired for its admission into the genus j 

NicoLSONtA, D. C. calyx, 5-parted, segments subu- 
late, bearded. Corolla shorter than the calyx. Legume 
straight, compressed, one or several jointed. Leaves pinnately 
trifoliate or simple, by the abortion of the lateral leaflets : 
flowers purple.^’ The above is copied from G. Don’s character 
(Card. Dictionary) with merely the addition of fJie word one 
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in the character of the legume, which thereby admits tins 
species without violence, or rendering the rest of the group 
less natural than before. 

N. CONGESTA, (R. W. leones No. 1056) suffruticose, dif- 
fuse, procumbent; all the young parts except the upper 
surface of the leaves pubescent, or hairy: leaves pinnately 
3-foliate, or simple by abortion ; leaflets from elliptic-obtuse to 
suborbicular, sometimes tending to obovate, slightly cordate, 
mucronate, sparingly pubescent beneath: racemes terminal 
capitulate : segments of the calyx subulate, setoscly hairy : 
legume compressed, 1 -seeded: seed reniform. 

Has. — On the banks of the Pycariah river, Neilgherries, 
frequent: sparingly about Ootacamimd. Flowering during 
the cool season, but probably to be met with in flower at 
all seasons. 

Obs. — ^This is a procumbent, very diffuse plant, two or three ' 
feet long, much resembling in habit and general appearance, 
Desmodium triflorum^ except in the inflorescence, which is 
capitulately congested on the extremities of the branches : 
branches terete, the older ones woody, glabrous : stipules and 
bracts scariose, ciliated with soft white pubescence. Tlie 
leaves vary much in size, generally they are simple, being 
reduced to the terminal leaflet, but the lateral pair is suffici- 
ently frequent to show, that such is the normal form. The ter- 
minal leaflet, when all are' present, larger, often broader above, 
subcuniate, generally oblong elliptic, slightly cordate at the 
base. Inflorescence, racemose, congested, forming terminal 
capitula. Segments of the calyx narrow, subulate, clothed 
with coarse setaceous brown hairs ; longer than the small 
purple corolla. Legume reniform glabrous, 1 -seeded. Seed 
lenticular, reniform. 
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On some new species of COMPOSIT^E. 

Much importance is deservedly attached to modifications 
of the pappus, in the construction of generic characters of 
Composita*^ as that organ presents a considerable range of 
variations of form and texture. Here, however, as in all other 
cases, the general rule has its exceptions, and examples occa- 
sionally occur, aftbrding but too good reason to fear that 
on some, if not many occasions, more stress has been laid on 
modifications of this organ in the construction and limitation 
of genera, than it is qualified to bear : under this impression, I 
have prepared descriptions and analysis of three unpublished 
plants of the order, all so much alike in general form, that, 
until somewhat closely looked into, they might almost be 
supposed, varieties of the same species, two assuredly might, 
and in fact were supposed the same species by both Mr. Law 
(their discoverer) and me, until I examined the fructification 
when the differences at once became obvious, and showed that 
each of the three might almost be referred to separate 
genera. 

Th(^ one I have called Doronicicm tomentosum will, I believe, 
be admitted on all hands to be a genuine species of that 
genus : Doronicum reticulatwu will equally I think be admit- 
ted into the genus, but as the type of a section, on account 
of its subpaleaceous not setose pappus, while the last, as being 
altogether destitute of pappus, must of necessity, under 
existing arrangements, be referred to a different geinis ; and 
as I am unable to refer it to any* of the present list, have 
constituted it the type of a new one, bearing the !;ame relation 
to Doronicum aijd the radiate sections of SeneciOy that Osmi- 
iopsis does to Osmites, — that is, the latter in both cases has 
pappps, the former none. 

Such being the practice established by those whose exten- 
sive study of the peculiarities of the order, give them authori- 
ty to prescribe rules for the guidance of others less fortunate- 
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ly situated, it of course behoves me in the present instance 
to follow in their footsteps and add a genus to the order, 
merely differing from Doronicum in the disk ; the acluenia 
being bald, while in it, they are crowned with pappus. 

This reasoning from analogy, seems rather an arbitrary 
proceeding, as it is admitted by all botanists, that the pappus 
is simply the limb of the calyx modified by peculiar circum* 
stances, causing it to assume various shapes in different 
species; wliile its absence is attributed to its growth being 
arrested by the pressure of the surrounding parts. 

In the case ‘of Doronicum and some others, this mode 
of accounting for its absence seems scarcely satisfactory, as it 
is difficult to imagine how a greater pressure should be 
exerted on the outer ray florets, in which only it is deficient, 
than on the disk ones. Neither can I imagine how, in plants 
so much alike in all their external features as those now 
under consideration, that organ should present such varia- 
tions, the assigned cause being the same in all. These exam- 
ples lead to the inference, that the endless variations observed 
in this organ, viewed in connexion with their constancy 
in each species, are referable to the operation of some other 
and higher cause than mere pressure of the surrounding 
parts, which can scarcely be supposed to act so uniformly as 
the constancy of the effect indicates. I do not wish it to be 
inferred from these remarks, that 1 would go so far as to deny 
that pressure, in the manner supposed, exerts powerfully 
modifying eftccts on parts exposed to its action : I merely 
wish to hint that there is ground for questioning the correct- 
ness of the tSieory to the extent claimed for it by its sup- 
porters. 

Taking this view of the matter, I willingly accord a high 
value to characters derived from-the pappus, higher perhaps 
than 1 should feel inclined to yield, could I persuade myself to 
look upon it simply as the limb of the calyx, modified in its 
development by the pressure of surrounding parts. Senecio and 
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Doronicmn^ with many others, furnish cases in point as to the 
unsatisfactorincss of the theory^ whicli is still further weak- 
ened when subjected to the test of analogy, cases are not 
wanting in other families, uninfluenced by any such cause, 
where some species of even the same genus, have the limb of 
tlie calyx fully developed, while in others it is reduced to 
little more than a mere margin, and why might not the 
same happen in Composite from other causes than pressure. 
How should pressure produce setaceous pa])pus in one and 
paleaceous in another. Admit that analogy is ecpially apjjlica- 
bh' in both, and what becomes of Osmitopsis : Omnia Osmites 
sed liguhe coustanter neutrae et achenia omnino calva,’^ or 
Doronicum^ which only differs from the radiate Seiiecios in 
having the Achaenia radii calva^^ while in the other they are 
crowned with pajjpus. Mere pressure which in the nature of 
things must be as great in the centre as the circumference, is 
surely une([ual of itself, to produce so constant and uniform 
an eflect as this last example implies. Influenced by these 
views, I fully acknowledge on account of their constancy, the 
value of characters taken from the j)appus, though 1 hesitate 
to adopt the theory proposed to account for the numerous 
variations of form, whicdi the limb of the calyx in this family 
is ascertained to assume, because it does not appear satisfac- 
tory, or sulliciently comprehensive, to meet the numerous 
anomalies which the subject presents. 

DORONigUM. 

D. TOMENTOSf4M,,(R. W.,) Stciii lierbaccous and siib-to- 
mentose, at finst simple, leafy; afterwards corymbosely branch- 
ed and nearly naked : lower leaves elliptic, tapering to the base ; 
up 5 >er ones somewhat ovate, lanceolate, aiiricled sub-amplexi- 
caul ; Coarsely and unequally dentate ; above rough and 
slightly arachnoidose ; beneath densely tomentose, white : 
corymbs lax, peduncles bracteolatc : ligulie about 14-sterile; 
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disks iiuinerous, 5-cleft ; 2>^ppus setaceous hispid : achauua 
costate hairy. 

1 1 All. — North-western slopes of the Neilgherrics below 
Neelawuttem. Flowering September and October. 

Oils. — The plant seems annual^ attains the height of from 
ten to twenty inches^ terminating in a few-flowered-corynib of 
yellow flowers^ or rather capitiilie ; the stem which is siinjile 
towards the base, is sparingly tomentose, ribbed, divides above 
into three or four branches, each bearing a few capitulje. The 
leaves are elliptical in their outline without any proper pe- 
tiole, as the limb is decurrent to its insection, and there 
expands into an auricle which, in the upper leaves, is some- 
what amplexicaul : above, rough to the touch and cloth- 
ed with a thin cobweb-like pubescence ; below with a thick 
coat of white tomentum. Bracts few, subulate : scales of 
the involucrum linear acuminate, pubescent: liguhe linear, 
4-iicrved, 3-toothcd at the apex : stigma wanting or 2-lobed, 
but apparently sterile : flowers of the disk bisexiud, 5-cleft 
tubular : pappus nearly as long as the corolla, setaceous, 
rough : achaenium linear, costate; hairy on the ribs. 

D. RETICULATUM, (R, W.) lierbaccous, erect, ramous ; stem 
and branches glabrous : leaves somewhat rhomboidal, coarsely 
and unequally dentate, teeth mucronatc ; above rough and 
arachnoid osely pubescent : beneath tomentosc betwet‘n the 
veins: veins glabrous (hence reticulated). Corymb lax, capi- 
tula longish pc^icelled; bracts subulate: ligulse 10-12-sterile, 
naked, the throat crowned with a tuft of hair : disk flowers 
numerous, 6-cleft, tube contracted, throat campanulate : pap- 
pus equalling ; the tube paleaceous, subulate, hispid : aclue- 
iiium ribbed, conical, hairy. 

Had. — ^T hannah District Bombay, Law. Except that this 
is a larger and more ramous plant than the preceding, they are 
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much alike in habit, and much of the same description applies 
to both. The difference in the form of the disk. Corolla and 
pappus is however quite sufficient to keep them far apart, 
even though in their external characters they were miicli 
more nearly related, than they actually are. 

Obs. — ^These two species are properly referable to Uccan- 
dolle’s genus, Madaractis^ the essential character of which is to 
have the ray flowers neuter^ not female^ as in Doronicnniy but 
curiously enough, the author has himself proved it an unne- 
cessary addition to the list, by having previously described iimler 
Doronicum, every species subsequently referred to Madractis^ 
thus M. pinnatijlda is Dor. candolianmn: M. scahra is D. les- 
sengianum : M. polycephala is D. arnottii : and M. glabra is 
D. wightii. The distinguishing character being one of such 
secondary value, I propose uniting these genera by allowing 
the ray florets to be either neuter or female, thus : Doronicum 
capituhTB radiate heterogamous ; liguhe female or sterile, by 
abortion, without pappus. 

MADACARPUS. (R. W.) 

Capitiila radiate heterogamous. Ray flowers one series, 
ligulate sterile: disk one, flowers numerous hermaphrodite. 
Achaitiium beakless, oblong, costate hairy, without pap'pus. 
Herbaceous plants, capitula corymbose ; involucrum campa- 
iiiilate, one series ; scales linear lanceolate mucronate : recep- 
tacle convex, foviolate. Corolla sub-infundibulifornv/:osta of 
the acluenium hispid. 

M. Belgaume^nsis, (R. W.) Belgaum, Lhw. I am in- 
debted to Mr. Law of Bombay for my specimens of this plant, 
which, from agreeing so perfectly in habit with Doronicum 
reticulatum^ both he and I at first considered, at most, but a 
variety of that plant. 

Annual, erect, ramous, pubescent : lower leaves longish 
petioled, from broad ovate obtuse to suborbi.cular, slightly 
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cordiite^ unequally crenato-deiitate, auricled at the base ; mid- 
dle ones ovate lanceolate^ short petioled ; upper floral ones 
linear lanceolate^ all nearly glabrous above, and tomentose 
beneath. Capitula corymbose, long pedicelled, heterogamous. 
Involucrum one series, squam<e cohering at the base, linear 
lanceolate, inucronatc. Receptacle conical foviolate. Ligula 
linear, 4-nerved, about 8-sterile. Style and stigma none. 
Flowers of the disk tid)ular, enlarging at the throat, sub- 
infundibuliform, iS-cleft, the segments with a' distinct mid-rib. 
Antliers ecaudate. Stigmas recurved, truncated. Aclnenium 
lO-ncrved ; nerves setosely hispid : pappus none. 

CYATHOCLINE. 

Cyatiiocline lAJTEA, (Law, MSS., R. W. leones 1150.) 
Annual erect : leaves nearly all radical bipinnatitid ; thickly 
beset with minute transpiirent glands (?) stems erect scape- 
like, somewhat ramous : branches axillary slender bearing 
several capitula on the apex : flowers yellow. 

Had. — Thannah District near Bombay. Law. 

Ons. — Mr. Law recently sent me specimens of this very 
pretty little plant, which is at once distinguished from the 
rest of the genus by its bright golden yellow flowers ; while its 
scapiform habit, and mossy looking heaves, shew, that it is a 
very distinct species. Its whole height varies from three to 
about srx or seven inches : the largest leaves do not exceed 
an inch in length, and are so delicate, that, after drying, they 
require the aid of considerable nifignifying power to show their 
structure. 

In addition to this I received from Mr. Law, specimens of 
other two species, under the names of C. lyrata and C. stricta. 
It was long before I detected the difference between these two 
species, as given by D. C., probably from having a specimen of 
each under one name, which led me to confuse the characters. 
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and with them, the new specimens sent. The distinguishing 
character betvv^een the two_, is sufficiently evident wlien careful- 
ly looked for, but may easily be overlooked, even when both are 
before our eyes. In C. lyrata^ the lobes of the leaves increase 
in size as they approach the apex ; in (7. strict a, both the leaves 
generally and the separate lobes, have a somewhat pyramidal 
outline, broader at the base and tapering towards the apex. 

Having discovered the distinctions and been thereby emibled 
to name correctly my original specimens, which had been previ- 
ously confounded under one name, I have also ascertained that 
the Bombay plant is C. strictay D. C., that my C. tyrata 
(leones 1998,) from the Neilgherries, is truly that species, 
and that Mr. Law’s C. slricta is anew species, which may be 
thus distinguished from the others. 

CvTirocLixE JLAWtT, (11. W.) Aiiiiual erect, simple, slender, 
slightly ])ubescenl: leaves delicately membranaceous bipinnate, 
pimuc alternate, upper one larger, s(‘rrateiy piniiatifid : capi- 
lula short, pcdicelh'd, congested on the apex of the stem. 

II All. — Bombay. Belgaum. Law. 

Obs. — Cyathoclinc stricta ^ a pretty delicate plant with 
bright green leaves,” Law’s MSS. The leaves, which seem 
as delicate as those of a Juiigermania, and which, by the way, 
the pinnae much resemble in form, are large for the size of the 
plant, some of them being nearly two inches long on specimens 
nine inches high : the capitula arc Vathcf numerous, on slen- 
der short pedicels cpngested on the apex, smalli^i, apjiarently 
pink coloured. « 

S^nA-:RAXTiius amarantiioides, D. C. .Judging from the 
circumstance of Decandolle, having distributed the species of 
Sphaeranthus under three sections, it would appear that they 
present considerable jtliversity of character, which may possi- 
bly lead to some of them, when carefully examined, being 
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removed to form types of distinct genera. The one under 
consideration seems to merit this distinction, a point on 
which, however, I speak with less certainty as my acquain- 
tance with the genus is limited to two or three species, all 
differing widely from this, both in habit and structure, which 
encourages me to constitute it the type of a new genus. 

Decandolle associates with this plant, in his section Po- 
lycephalos^ Sp. Swaveolens^ S. Iiidicus, Lamark, a species 
figured by Lamark and Gfertner, and of which I have speci- 
mens, but which, so far as I can judge from this data, seems 
much more nearly allied to liirta^ a common Indian plant, 
Yjlaced in a different section. This on the other hand is most 
distinct, differing widely from both in habit, and in floral 
structure. In habit it differs in the form, decurrence, and 
clothing of the leaves, ani in the glomeruls being quite 
sessile; while in the others it is peduncled. In these the 
capitula are surrounded by several series of bractial scales all 
about the same size, and have two or more male flowers, with 
numerous female ones springing directly from the rachis : 
in this I find invariably, one of the bracts much larger than 
the rest, dilated at the base (forming a general involucrum) 
and terminating in an elongated subulate point or mucro, cor- 
responding with a sessile, solitary, large, hermaphrodite cen- 
tral flower, and three or four smaller, broad truncated, folded 
ones, corresponding with as many slender, pedicelled, female 
flowers, the pedicels adhering nearly their whole length to 
the base of the bracts. The corolla of the hermaphrodite 
flower is cylindrical, 5-to6thed, thick and friable, apparently 
composed of* a congeries of square cells (similar in form to 
those composing the sheath of a plantain leaf) with the fila- 
ments attached to the base ; anthers oblong, the ovule perfect, 
maturing into a 4-sided glabrous seed, about twice the size 
of those of the female flowers ; seed of the female flowers 
oblong, terete, hairy. 

Differences such as these, mark this as a very distinct spe- 
cies, if not a good genus, and which, not being noticed by 
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D. C.^ leads to the inference^ that he had not examined mi- 
nutely its flowers, but took his character entirely from the 
exterior organs^ and further, that had he observed tliem, 
he woidd most probably have constituted this the type of 
a new j^enus. Under this impression I now do that which 1 
think he should, and would have done, had leisure permitted 
him more critically to examine the plant. And as Cassini’s 
^enus Oligolepis is uiupiestionably a genuine Splueranthus and 
his most appropriate name vacant, I transfer it to this new 
genus, with the following generic character. 

OLIGOLEPIS (R. W. not Cassini.) 

Capitula heterogamous about 5-flowered, densely aggre- 
gated into an oblong conical glomerul. Flowers all tubular : 
female slender, pedicelled, subcylindrical, 3-dentate, I -series 
(usually 4) iji the circumference ; hermaphrodite in the 
centre, sessile, solitary, 5-toothed, much larger. Style in the 
central flowers undivided. Achceniiim beaklcss, of the f(j- 
males terete, liaiiy, of the hermaphrodite obsoletely 4-sid(‘d, 
glabrous : paj)pus none. 

Glabrous herbs, with dcciirrent subspathulate leavi's and 
dense, sessile, axillary, glomerul : involuerum l-series, usu- 
ally 1 -scale to each flower, or fewer by abortion ? that of the 
hermaphrodite much larger acuminated ; those of the females 
snvallcr, broad, truncated at the apex, adliering at the bas(^ 
to the pedicel of the flower, all glabrous. Corolla of the 
hermaphrodite flowers composed of large quadranguTar cells 
easily conspicuous under a low magnifley. 

O. AMANTiioiDEs, (R. W.) Icoiics No. 1149, iiuidit. Sphtr- 
ranthus amarardhoideSy Bunn FI. Ind. D. C. Prod. 5 — 370 
usually met with in paddy fields near the sea-coast. 

GISEKIA. 

This genus was established by Linnaius on an obscuri' 
Ured-like procumbciit plant of frequent occurrence in pas- 
tures and neglected grounds in Southern India, to commemo- 
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rate Gisekie a pupil who contributed largely to make known 
his master’s ideas regarding the Natural System of Botany, by 
the publication of notes taken down from his lectures. The 
plant seems hardly worthy of the name it bears, but still, it 
serves as well as the most magnificent tree of our tropical 
forests, to keep in remembrance the name of the Botanist who 
conferred tliat service on the science, but wdio, so far as I am 
aware, contributed nothing further to its advancement. 

From that time until the present, no second species has 
been discovered, I therefore feel much pleasure in being made 
the medium of bringing another to light. Of this, apparent- 
ly rare plant, 1 am indebted to Mr. E. J. Stokes, of the 
Bombay Medical Service, for a single specimen, a figure of 
which accompanied by one of the original species, is now in 
course of publication in my leones. The two species may be 
thus briefly distinguished. 

G. PHARXACioiDES, (Lili.) procumbeiit, very diffuse : leases 
succulent, obovate-laiiceolate, obtuse : flowers axillary, aggre- 
gated, short, pedicelled. 

G. M0L.LUG1N01DES, (R. W.) crcct or ascending : leaves 
linear lanceolate : corymbose, axillary, peduncles about the 
length of the leaves, flowers longish pedicelled. 

Hab. — Deesa. Stokes. 

Obs. — In habit this plant resembles stricta, whence* 

the name, but seems more erect. Annual-, ascending, ramous : 
leaves narrow, lanceolate, bluntish, glabrous^ above, clothed 
mth short closely appressed hairs beneath. Inflorescence 
corymbosely panicled, peduncles axillary, about the length of 
the leaves, slender ; pedicels filiform. Calyx 5-sepaled ; sepals 
obtuse imbricating membranous on the margin. Corolla 
none. Stamens 5, alternate with the sepals : filaments dilated 
at the base, subulate : anthers adnate. Ovary of 1 -celled. 
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sessile carpels, with a single erect ovule in each, styles adher- 
ent to the inner angles of the carjjcls : stigma subulate 
pubescent, reflexed. Utricles setosely liispid. Seed subre- 
niform, clear, shining black. Embryo annular, embracing a 
copious farinaceous central albumen. 

EXPLANATION OF PLATES III axd IV. 

I . — AxAN rH FS T.ONGIFOT.IA. 

J . Cluster of flowers. 

2. Corolla laid open, showing the hairy throat and stamens in 
situ, , 

Stamens, hack and front views, 
d. Sterile ovary cut vertically — all magnified. 

11. — AxANTirES CEYLANICA. 

1. Portion of a cluster of ttywers. 

2. Corolla laid open. 

Stamens. 

4. Calyx and ovary as seen after removing the corolla. 

,0. Ovary cut vertically. 

0. cut transversely. 

7. A soed-ccll more or less magnituMl. 

11 L— AxaNTIIES ELl.lPTICA. 

1. (duster of flowers. 

2. Corolla laid open. 

.‘1. Stamens, back and front views. 

4. Ovary cut vertically, 

5. cut transversely, all magnified. 

IV. — Ai’adytes hentjiamiana. 

1. A flower opened artificially. 

2. A petal detached. 

3. Stamens. 

4. Ovary lind*calyx. 

5. — ^ cut transversely, showing the ovules. 

6. Cut transversely. 

7. Fruit nearly mature. 

y. cut vertically, showing the position of the seed. 

9. Seed cut longitudinally, showing small embryo in the apex of 
the larger albumen. 

10. Embry o*dctached, all magnified. 
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V. — Apadytes benthamiana. — (Continued.) 

1. Flowers and bract. 

2. Vexilliira detached. 

3. The other petals. 

4. Ovary and stamens. 

5. The nine cohering stamens. 

G. Detached anthers. 

7. Ovary cut longitudinally. 

S. Legume and calyx. 

<), laid open, seed in situ. 

10. Detached seed. 

1 1 . 8ce^, testa removed. 

12. Upper and under surfaces of the leaves, all magnified. 

VI. — Don. tomentosum. 

1. Ray flower without pappxcs. 

2. Disk flow'crs. 

3. laid open, showing the stamens, style and stigma 

4. An acha’iiiuin with its paj»pus‘. 

b. cut vertically. 

G. transversely. 

7- Cotyledons tletached. 

8. A situ of pappus, all magnified. 

V 11. 1 )OTl. « E'J’Un! I. ATI' M. 

1. Futirc eapituluni, slightly magiiii'uTL 

2. A ray flower. 

3. Disk flower with ovary and p.appiw. 

4. C'orolla detached. 

b. Aeluenium and pappus. 

0. cut vertically. 

7. Detached i>’ilca of pappus, all magnified. 

VIII — Mad AC AH pus be e g a u me n s i s . 

1. Fntire eapituluni. 

2. A ray flower. 

3. A disk flower. 

4 . laid open. 

5. Detached anthers. 

G. Achaeiiium. 

7. cut vertically. 
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IX. — CVATHOCLINE LITTEA. 

1. J^^ntirc j»lant, natural size. 

2. Capituluni. 

3. cut vertically, showing the form of the rc(*e])tacle 

and flowers in situ. 

4. Male flowers, 

f). Cut open, showing the stamens and sterile st^lc. 

(). Detached anthers. 

7. Female flower and ovary. 

5. Aclucnium. 

0. A detached leaf, all magiiilied. 


Obser'tyationa on the Structure and AJfinitiea of the Plants be- 
lon^infF to the natural order PoDosTEMACKi®, together with 
a Monograph of the Indian species. By George Gard- 
ner, F.L.S. Superintendent of the Royal Botanic Gar- 
denSy Ceylon, 

The natural order Podostemaceoiy one of the most re- 
markable, as well as the most Protean, in the vegetable king- 
dom, has representatives in nearly all parts of the world 
within the tropics, although it is, comparatively speaking, 
but recently that Botanists have become acquainted with 
them. About seventy years ago, the first species was made 
known by Aublet in his valuable work on the plants of French 
Guiana, under the name of Mourera fliwiatdisy and about 
twenty years afterwards, viz. in 1803, a North American 
species was published by Richard in the ‘ Flora Boreali 
Americana’ of Michaux, under the name of Podostempn 
ceratophyllum. Since that period, miiny new species have 
been described, prijicipally from Brazil, Guianli, and Mada- 
gascar, and sor»e new genera established. Until the publi- 
cation of Dr. Wallich’s Catalogue, which bears the date of 
1828, no species was known to exist in the East Indies. In 
it we find a solitary species of Podostemon ( P. Wallichii 
R. Br.^ enumerated under number 5225, which was found 
by Gomez in the mountains of Sylhet. In the year 1835, tlie 
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same species and another, were found by the late Mr. 
Griffith in Assam, and their description forms part of a 
valuable paper which he published in the 19th Vol. of the 
‘ Asiatic Researches.’* Since that period no new species 
have been published, belonging to the Indian Flora. 

In the early part of last year (1845), having been sent by 
the Government of Ceylon to visit Dr. Wight at Coimbatore, 
on matters connected with the Botany of the Island, we 
spent the month of February together on the Neiigherry 
mountains, where we made very large collections. Among 
many other plaiUs, we found no less than three species of 
Podostemon^ on rocks in rapids in the bed of the Pycarrah 
river. These, together with another which I possess from 
Dr. Wight, found by him the year before in the same 
stream, and three species which I have lately discovered in 
Ceylon, as well as a species of Truticha, which I have also 
lately added to the Flora of the Island, I purpose to give de- 
tailed descriptions of in this article. Before doing so, how- 
ever, I shall make a few observations on the habit and struc- 
ture of the plants which comprise the natural order, on the 
characters of the genera, and on the relations wdiich the or- 
der bears to other tribes. 

The whole of the plants belonging to the order are truly 
aquatic in their habits ; and it is but seldom that they are 
found in still water, the most of them growing on rocks and 
stones in rapids and water-falls. Most of them are annuals, 
at least all those which I have met with, either in the New or 
the Old World are ..so, and are only found in flower in the 
dry season, when the water in the streams is very much dimi- 
nished. They only come into flower just as the water is 

* It is not very creditable to our literary taste in Ceylon, that there docs 
not exist cither in the Public Libraries of Colombo or Kandy, a complet set 
of the * Asiatic Researches/ although it is a work which bears so intimately on 
the History, Kcligion, Antiquities, Languages, and Natural History of the Island. 
For the use of the part containing Griffith’s paper, I am indebted to the kindness 
of Dr. Wight, having been obliged to send to India fo^ it. 
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about to leave them, the spathe remaining closed till it 
comes into contact with the air. In this manner we find on 
the same slanting piece of rock, and within a few inches of 
each other, patches of these plants which have gone through 
the whole process of vegetation and fructification, dried and 
shrivelled up, so that scarcely a vestige of them remains, 
along side of others which are perfecting their seeds. To 
these succeed those which are just bursting into flower, 
while in the deeper water, others are ready to follow them, 
as soon as the waters have fallen a little further. The seeds, 
which have a mucilaginous coat when moistened, are shed 
on the rocks during the dry season among the remains of the 
plants which produced them, and lie there till they are 
moistened by the first rains, when they adhere firmly to the 
spot on which they have fallen, and are thus prevented 
from being carried away by the floods of the rainy season. 
V^egetation is entirely carried on while they are submerged, 
and by the next dry season the plants arc ready to go 
through all the changes of their progenitors. 

The nature of the stems, branches, and leaves of these 
plants is very remarkable, alike in the variety of forms 
which they assume, as in their organic structure. They con- 
sist almost entirely of a homogeneous mass of cellular tissue, 
and, in this respect, resemble the algic and other low types 
of the vegetable kingdom. Griffith, in speaking of the two 
species which he has described says, “ in neither of these 
plants have I been able to ascertain the existence of any 
vascular tissue, the place of which appeiirs to be supplied by 
fibres of very small ^ijjmeter packed very closely together, 
and, at least after maceration in spirit, filled with grumous 
matter.” Like other submerged plants they are destitute of 
stoi]jates. 

In systematic Botanical works, much diversity exists with 
regard to the limitation of the genera of this natural order. 
The genus Mourera^ as modelled by Professor Endlicher, 
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is made to contain a very heterogeneous mass of species, his 
three sections forming, in my opinion, three very distinct 
genera, that is, three types of structure, differing both in 
habit, and in the nature of their flowers. The last section, 
Mourera^ should alone belong to the genus, being well dis- 
tinguished by its spicate polyandrous flowers. Marathrum 
of Humboldt and Bonpland, forming the second section, is 
also well characterized by its habit and definite stamens. 
Ncolacis of Chamisso, the first section, is more nearly related 
to Podostemon^ than to either of the other two sections.^ 

By Endlichcr Mourera is said to possess a perigonium 
consisting of ** Squamuhe collaterales, vel plures indefini- 
te, verticillate and they are said to alternate with the 
stamens. I regret that 1 ^do not possess a flower of any 
published species of the genus, but judging from those of 
an unpublished Marathrum^ which exists in my Brazilian 
Herbarium, and from what exists in Podosiemon, these 
scales I believe to belong to the same whorl as the sta- 
mens. It is only in the genus Tristicha that a true perigo- 
niiim exists. Mourera was long known by the name of 
Lads, Schreber, in his edition of the Liniuean ‘ Genera 
Plantaruin’, having taken the unwarrantable liberty of chang- 
ing many of the names of the genera which had been esta- 
blished by Aublet : this too without any reasonable motive, 
and without being acquainted with Aublet's plants further 
than from his figures and descriptions. His name has thus 
been branded with a stain, which, it is to be hoped will pre- 

* Th« great object of thj classification of plants bein}:f to brings together those 
which most nearly resemble each other, so that the student of Botany may, by 
the contrast of their characters, be able not merely to distinguish one plant from 
another, but to gain a knowledge of their structure from their written characters, 
I firmly believe, that more doublings, difficulties, and impediments have arisen 
from the incautious grouping of plants together under a common character,^ taken 
only from a few points of resemblance, than ever has resulted from an opposite 
course. Every working Botanist, who like myself, is placed in circumstances 
which necessarily confines him to a limited library, must have felt the truth of 
this observation. 
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vent any one in future from following his example. In the 
Gth Vol. of the * Memoirs of the Academy of St. Petersburgh,’ 
Bongard has published several Brazilian species of this tribe, 
under the name of Lacis ; but, according to Lindley, they 
all belong to Mourera^ with the exception of one species 
( L. Monadelpha ), and for it Lindley has proposed to con- 
tinue the name Lacis, being well distinguished from Mourcra 
by its monadelphous stamens.^ 

* 1 shall here jrive a description of the new Brazilian species ol Marathrum 
above alluded to. 

Makatuuom lacunosum^ Gardn, • 

M. frondibus doprossis suborbicularihus irrcprulanter lobatis smuatisquo. tloribus 

l'o«b<L' horizantali ad partiin superioremfrondmm exscUis solitarns, spatha tubulosa 
iiregulantcr, 4-5-lobatu, j>lamMiibu& 8, filamontis altcrnis antheiifens alternisstenli- 
bus Makaihul M lacunosurn, Gardn, Herb. Fi. Bras. n. 586(1. 

* 

Uai!.— O il Granite rocks iii the bed of the I»io Uaqiieqiier (ir.iiulo, near Cantu 
Gallo, Province of Uio de Janeiro, Brazil. April 1841. 

Dkscu. — Frond depresbed, suborbicular, scaicely an inch in diamclcr, irregu- 
l.iily lobed and laiinialed, its under suilace lirmly attached to the rock on which i( 
<.nv)\vs. Flowera solitary, arising from deep wide horiziuital concavities v\liiLh 
exist on the upper surface of the frond. Spathe tubular, clavate, irregularly 4 
or Tj-lobeal at the apex, blightly scabrous externally, throe or four lines long. 
VediVA'l cylirnlrical, about live lines long. Floral envelopes none. Stamens' 8, 
iiy,j()gynauh, unilateral and external with regard to the axis of the fiond ; Jilaments 
alternately barren and fertile ; sterile linear, subulate, and shorter than the cap- 
biile . fertile linear, complanale, about as long as the capsule, eacli hearing a 
bingle anther: anthers linear-oblong, cordate at the base, spirally twibled when 
dry, *2-celled, cells bursting longitudinally. Pollen yellow, globular. Ovary 
sessile, superior, obsoletely 8-sulcatc, 2-cellcd. Ovules numerous, ascending, 
attached to fleshy dissepimental placcntne. Style none. Stigmata 2, sesbile, 
reniform, with laciniated margins. Capsule oblong, about one and Ti hall lines 
long, deeply 8-sulcate, 2-celled, 2-valvcd, wi'.h a septicidal dehiscence. Jda- 
centiS attached to the dissepiment, all of which ultiihatcly become free. Seeds 
numerous, ascending, elliy^icjl, obtuse, compressed : testa brownish. Embryo 
cxalbuminous, dicot;^lcdorious, orthotropous : cotyledons thick- radical obtuse, 
short, pointing towards the hilum. 

Oi\^KR. — It is not without some hesitation that 1 refer this plant to Marathrum, 
and have done so chiefly because I am not well acquainted with the species of which 
the genus is composed. The arrangement of the stamens differs from that of those 
of the original species (Marathrum foeniculaceum, Uumb. et Bonp.}, in being 
unilateral, and not, as in it, regularly surrounding the ovaiy. 1 regret much that 
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Podostemon is a very distinct genus, being distinguished 
from all the others by having four unilateral filaments. The 
two external ones are barren, and are what Endlicher and 
others consider segments of a perigonium, but w^hich in 
eight Indian and one North American species of the genus 
which I have examined, I find, as previously remarked, to 
belong to the staminal whorl. The two intermediate fila- 
ments are united nearly to the apex, and each fork bears a 
2-celled anther. In the first supplement to his ‘ Genera 
Plantarum,’ Endlicher has constituted a new genus under 
the name of Ilydrobryum for the two East Indian species 
of Podostemon published by Griffith in the ‘ Asiatic Re- 
searches,’ but on very insufficient grounds. The only point 
in which he makes the character of the new genus to differ 
from that of Podostemon^ is in the nature of the spathe, that 
of Hydrohryum being said to burst irregularly, while in the 
other it is said to be diphyllous. Even did this difference 
exist, which it does not, it is far from being of sufficient im- 
portance to constitute a generic distinction. In my Herba- 
rium I possess a fine set of specimens of the original species 
of Podostemon ( P, ceratophyllum collected in North 
America by Beyrich, and the examination of several flowers, 
enables me to state, that the nature of the organ in (juestion, 
is quite what I find it to be in the Indian species. The spathe 
is glabrous, and bursts irregulaidy at the apex into three or 
four obtuse lobes. I find besides, that in the structure of 
the stamens, the capsule, and the seeds, this plant agrees in 
every respect with the Indian ones, proving the accuracy of 
the original' views of Brown and Griffith. In Podostemon 
the pollen presents a remarkable peculiarity, being of an 

I have no opportunity of consulting Bongard’s paper on this tribe, but judging 
from the specific character of his Lads membranacea^ which Endlicher refers to 
Marathruniy that species seems to agree very well with mine in habit. The most 
remarkable points connected with the present plant are the curious piU whic h enter 
the frond horizontally on its upper surface, and out of which the solitary flowers 
proceed, and the reniform laciniated stigmata. 



Podoalemacem. 


171 


oblong shape, with an hour-glass construction in the middle. 
This was first noticed by Griffith in his two species, and I 
find that it also exists in my seven new ones, and in the one 
from North America ; but it does not exist in the species of 
MarathruTTiy nor in the two of Trisiicha^ which I describe in 
this paper. 

Mnio'psis of Martius is nearly allied to Podostemon, being 
principally distinguished by its peculiar habit, a tooth that 
exists in the fork of the united filaments, which is probably 
the rudiment of a fifth filament, and by its smooth, not 
ribbed, capsule. 

Tristicha of Thouars, a musciform cosmolite genus, is 
perhaps the most interesting of the whole group, as the more 
perfect structure of its flowers leads to important conclu- 
sions, with regard to the natural affinities of the tribe. It is 
v/ell characterized by its true perigonium of d imbricated 
segments, 1-d-stainens, all of which are fertile, and d-cellcd 
ovary. 

The two remaining genera llydrostachys and Ilalophila^ 
of Thouars, arc natives of Madagascar, the Red Sea, and 
the Ladrone Islands, with opposite, stipulate leaves, and 
plantago-like spikes of flowers, the structure of which arc 
not so well known as those of the other genera. 

But little, that is satisfactory, has yet been pointed out 
with regard to the affinities of these plants, notwithstanding 
that some of the most eminent Botanists of the age have 
written on the subject. Kunth, Richard, Martius, *B*artling, 
Arnott, and Bongard, consider the mass of their relation- 
ships to be with monocotyledons. It is cuHous that al- 
though Bongard held this opinion, he was the first to show 
that the embryo is truly dicotyledonous. This fact has been 
confirmed by Griffith, and I have myself determined such 
to be the case in two species from Brazil, and in four others, 
which arc natives of India. The seeds are cxalbuminous, 
and the radical is inferior and directed towards the hilum. 
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Martins, guided by the simple nature of their vegetative 
organs, by the character of their spathe, and the sudden 
emersion of the pedicel at the time of flowering, considers 
them to form a transition from Niades to Junca^inacea^, 
touching upon Araceae, and as being a kind of noble analo- 
gy of Hepaticce among monocotyledons. Griffith considers 
Podostemon to be more closely allied to Pistiace<B than to 
any other known order. 

Lindley was the first to consider the order a truly dicoty- 
ledonous one, and to give it a much higher rank in the 
natural system dian it had previously occupied, placing it in 
the Achlamijdeoua group of his sub-class Incomplaloi^ along 
with Piper aceai and Monirniaceee, This was not done, how- 
ever, without observing that, from the fact of there being a 
decided perianth in the genus Philocrene^ Bong. ( Trisiicha^ 
Thouars), they were still perhaps too low in the scale, and 
ought rather to be placed in the Rectembryose group, near 
Laclstemaccm. In the skeleton of a new arrangement which 
he has given in his ‘ Klements of Botany,’ the order holds 
much the same position as it does in the second edition 
of his ‘ Introduction to the natural system,’ being placed in 
the dissolved series of the class Homogens, 

Endlicher has no original views regarding the affinities of 
the order, and I am not aware that any other exist among 
the writings of Botanists, than those I have mentioned. The 
view which Lindley has taken, is certainly more satisfactory 
than any other which has yet been offered ; but a somewhat 
attentive examination and consideration of these plants, has 
convinced me*, that they have other and nearer relations than 
those he has alluded to. In balancing the affinities of plants, 
great weight should be given to the organs of vegetation ; 
but in the present case, as in a few others, the organs of re- 
production, must be entirely depended on in our calculations. 
Taking these as our guide, I shall briefly glance at what 
I conceive to be the natural position of the order. 
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No one has hitherto alluded to the resemblance which 
exists between Podostemacece and Nepenthes^ a resemblance 
so great, that I am surprised it has been overlooked. If 
we compare them carefully, we shall find that in both there 
is a decided perigonium, for we must take Tristicha as the 
type of Podostemacece^ with an imbricated aestivation. It is 
true, that the stamens in Nepenthes are united into a solid 
column, but we must remember, that the flowers are unisex-’ 
ual, and that in the nearly allied order AristolochiacecR, they 
arc usually free; nor must it be overlooked, that \\\ Lacis 
among Podostemacece y the stamens are monodelphous. This 
moreover, could scarcely be considered even as a point of 
ordinal distinction, for we find among Euphorhiaceoiy every 
variety of union and separation among these organs. In 
both Podostemacece and Nepenthes y we find a superior 
several celled ovary, with numerous ascending ovules attach- 
ed to the dissepiments, no style, and stigmata equal to the 
number of cells in the ovary. The fruit in both is capsular, 
but the one has a loculicidal, and the other a septicidal, 
dehiscence. In both, the seeds are numerous, ascending, 
and imbricated. In both, the testa is membraneous, but in 
Nepenthes y the embryo is albuminous, wliile in Podostc^ 
macece it is exalbuminous. In both the embryo is decoty- 
ledonous, orthotropous, and with the radical directed to- 
wards tlie hilum. From this comparison, we find that the* 
absence of albumen, and the difference in the connection of 
the stamens, are what principally distinguish PodoHe)nacecc 
from Ncpenthacece, It will thu§ form the exalbuminous 
group of Lindley’s second series of Ilomogens* 

With Arlstolochlacecey Podostemacece has also several 
points in common, as, indeed, might be expected from the 
ne^r relation, which the former order bears to Nepenthacece 

Lindley has alluded to a resemblance, which he conceives 
to exist between Podostemacecfi a.n(\ Laeistemacece ; a resem- 
blance which is no doubt great, but not nearly so much so 
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as the one we have just traced, as a glance at their compara- 
tive structure will show. In Lacistemacea:^ the flowers are 
arranged in catkin-like spikes, each flower being subtended 
by a large bract. In the higher forms of Podosi/macecf*, we 
find a somewhat similar disposition of the flowers, each of 
which emerges from the representative of the bract, a 
spathe. In both a calyx exists, and neither possess a corol- 
la. In both the stamens are hypogynous, and unilateral, 
but not always so in Podostemacece ; and in both the fruit is 
a 2 or celled capsule. At this point, however, the re- 
semblance ceases, for Lacisiemaceoi has parietal placenta?, 
definite, albuminous seeds, and an inverted embryo, while in 
Podostemaceoi^ the placenta? are attached to the dissepiments, 
the seeds are numerous and exalbuminous, and the embryo 
has the radical directed towards the hilum. 

I can trace but little resemblance between Podosiemacem 
and Piperacece^ and still less between the former order and 
Pistiacece ; notwithstanding that both Martins and Griffith 
insist on the close connection which exists between them."*' 

^ Since the above was written, and while these sheets are with mo I’or cor- 
rection, I have receivetl the new edition of Ijindley’s “ Introduction to th(' 
Natural System,’* which now bears the name of “ The Vegetable Kin;;dom.’* 
From the jrreat mass of new matter which has been added to this edition, the {rroat 
alteration which has been made in the arrangement, and from every order having 
one or more illustrations, beautifully exccuteil, the work may almost be pro- 
nounced to be a new one ; while from the value of the structural and systematical 
disquisitions which head the superior divisions of his mode of classification, it is 
not too iiiU'wh to say, that it is by far the most important contiibution uliich has 
been offered to the literature of Botany since the publication of the now woilJ- 
renowiied “Genera Plantarum’* of Jussieu. 

In “The Vegetable Kingdom,” 1 find that the Fodostemons are arranged along 
with Elatinacea at the end of the Hutal allianoe^ w*jih the following observa- 
tions: — “Although Fodostemads must be considered to present a very strongly 
marked approach to flowerless plants in some respects, yet we must look for some 
more immediate relation. This 1 formerly thought might be found with Peppers 
or Calhtriche ; Meisuer suggests Horn worts But if we re- 

gard hermaphrodite flowers, hypogynous stamens, and an exalbuminous embi)(j 
as the most important features in these plants, our views of its affinity will take a 
very different direction, and we can scarcely fail to suspect an approach to water- 
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To the detailed descriptions of all the species of Podoste- 
macecc^ which have as yet been found in India, I shall add 
characters of the order, and of the two Indian genera, in 
accordance with the views which I have taken of the struc- 
ture of these plants. In the genus Podostemon^ I find that 
the bracts or scales which surround the base of the spathe, 
afford excellent specific characters. 

PODOSTEMACILE. Lind. 

Dapsilopiiytum, J^ccker Element. Bot. 2. p. 245. — Ponos- 
TCMONKA*:, Richard in Humh. et Bonp. N.‘ G. 1. p. 24(3; 
Alnrtius N. G. 1. p. (3; Bnrtling Ord. Nat. p. 72; Arnolt 
in the Encg. Brit. p. 137 ; Endl. Gen. Plant, p. 2GS ; 
Mcisner Vas. Gen. p. 122 (88). — Podostemace^e, Lindl. 
Jntrod. cd. 2. p. 190. — Piiilocrenace/e, Bongard in Mem. 
Ac. hnp. Pet. (i. ^er. 3. p. 72. 

CiiAPv. Perigonium nullum vel triphyllum, foliolis dis- 
tinctis, concaviusculis, membranaceis, imbricatis. Sla7ncu 
unicuin, duo vel indefiiiita, hypogyna : Jilamenta libera, vel 
basi inter se cohjcrentia, rarius in tubuin coalita, com- 
pressa, acuta, nonnulla ssepius ananthera : anthcrce introrsie, 

jioppors ( JKlatinacciC,) whobc manner of life is in some respects similar. In fact, 
upon conipanii;r the two orders, we lind that they are otherwise much alike, 
except that the Podostemads are more incompletely formed in the Hoial en- 
velopes, and seem to want the capitate stigmas of that order. Both have ‘ 2 -colled 
anthers bursting inwards longitudinally, and a separable placenta bearing numer- 
ous anatropal seeds. It seems, therefore, prob'#ble that fVidostemads stand in the 
same relation to water peppers ( Elatmacece as Hippurads to Onagrads, and 
Lemnads to Arads.” The fallowing is the tabular view whicfi he gives of the 
relations ol the order. 

Haloragecc. 

Elatinacem, — PodostiiMack/I’:., — P ipcraceaj. 

. M archantiacecB. 

The allinity traced between Podostemacefc and Elatinacerc is a very natural 
one, the two orders agreeing so well, particularly in their Carpological characters. 
A link 111 this direction was much wanted to connect the order with the more 
highly developed Jixogens. From the above tabular view it will be seen, that 

A 
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bilociilares, ovate vel oblongse, lociilis oppositis, contiguis 
vel conncctivo interposito sejiinctis, saepius disparibus, longi- 
tudinaliter deliiscentibus. Pollims grannula globosa, vel 
interdiim oblonga ad medium constricta. Ovarium liber- 
um, globosum vel ellipticum, 2-3-locuIare, plaeentis c lo- 
culorum angulo central! late tiimentibus. Ovula plurima, 
adscendentia, orthotropa. Stylus subnullus : Stigmata ^3-3, 
Integra vel bifida, decidua. Capsula costata, 2-3-Iocularis, 
septicide dehiscens, 2-3-valvis, valvis placentas in colum- 
nulum persistem coalitis nutantibus, tequalibus. Semina 
plurima, mininfa, in placenta? foveolis erecta, imbricata : 
testa crassa, cellulosa, mitcilaginosa, integumento interiore 
membranaceo, brunco. Albumen nullum. Embryo dicoty- 
ledoneus, orthotropus, albus, cellulosus : coiyledonibus dua- 
bus, piano, convexiusculis : radicula brevissima, iimbilico 
proxima, infera. Ilcrbae aqtiaticm^ subrnersce^ plerumque 
a 7 inu(S, Folia alterna^J'asciculata ind ap proximal a et imhri- 
cata^ in canle ra^nisque decurrentia cl cum eo coUiqnesccntia^ 
ienerrima^ integerrima vel laciniala^ lacinlis plermnque captU 
laribus, stomaiibus dcsiitula* Stipute nulla:, Flores parvuli, 
hermaphrodlti vel abortu unisexualesy axillares vel termi- 
nalcs, soli tar ii vel aggregati, distiche spicati vel subra- 
ccmosi. Spatha tubuloso-clavatay irregulariter rupia vel 
sub-di-triphyUa, florem soliiarium prhnum snbsessilem inclu- 
denSt deinde /lore in stipite plus minus longe elevalo, pedicelli 
basim vaginans, 

l.indlcy connects it with the lower, Exo^ens through PiperacffC, an order which 
have >ome anuhigy with it, hut, so far as 1 can see, but little aIGnify. I still consi- 
der tliat the alGmties of the order in this direction is better represented through 
Nepe?itkncea: This order is now placed by Liudley in the Euphorbal alliance — 
an association which is evidently forced upon him by the firinciplcs which have 
guided him in the division of Exogens into sub-classes, viz. by following Jussieu 
in separating (hem into two unequal masses, one of which is declinous and the 
other hermaphrodite. This, which is doubtless a great improvement on the divi- 
sion adopted in the last edition, necessarily gives rise to many forced unions, 
of which the present is not the least glaring. No lineal arrangement of orders, 
however, will over be free from such defects. 
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1. TRISTICllA, Thouar. 

Tristiciia, Thouars Gen. Madag. n. 8 ; Presl in ReL 
Hrenk. p. 8(5 ; EndL Gen. Plant, n. 1836 ; Meisncr Fas. Gen. 
p. V^2 (88).— Dufourea, Rory in Wild. sp. PL 5. p. 55; 
St. Hilaire in Mem. Mas. 10, p. 471 ; Spreng. Syst. Frg. 1, 
p. C) ; Rccm. et Sch. Syst. Feg. Mantissa in Vol. 1, p, 79. 
— PiiiLocKENA, Bojip. Mem. Ac. Pel. 6 Ser. S. p. 80. /. 6. 

Char. — Spatlin membranacea, diphylla vel cariioso-coiiica 
ad apicem aperta. Flos pediccllatiiy. Pcrigonii folioia 3, 
membranacea, concava, subiinbricala, persistcn?. Stamina 
1-3, hypogyna, foliolis ])erigonii altcrna ; filamcnia libera, 
filiformia, iiidivisa : aniherce tcrminales, ellipticip vcl ob- 
longo-lineares, biloculares. Ov(\rium 3-lociilare. Stigmata 
3, subulata, indivisa. Capsulu costata, 3-locLilaris, 3 valvis, 
valvis a placenta centrali trigona, membranaceo-alata, soliitis. 
Semina plurima, minima, imbricata, oblonga, obtiisa : ttsla 
membranacea, brunea. — llcrbuhn annual habit a mnseouim 
rel hepativarnm (piorimdum^ inter Iropicos foties mundi in 
nvnHs snhmersiC. dielndomo-ramoso vcl dcprcsse sub- 

orbtcnlari. Foliis pint i/arium imbricatis vet Jascicalatis^ 
semiorbicularibus vet linearibus, intcgei rttnis vet minute 
euiieulatis. Floribus solitariis. 

\. TRISTICIIA CEYLANICA. Gardn. 

T. frondibus suborbicularibus horizontalibus irregulariter 
bdjatis, foliis fasciculatis parvis lincaribus obtusis, floribus e 
])arte superiore frond ium exsertis, sp^tha carnosa conica 
ccliinata apice apcrt^,.capsuiri 9-costata. 

• 

IIab. — O n smooth Gneiss rocks in rapids iji tJie bed of the 
JiJjjliawelle Ganga, below Peradenia, Ceylon. FL March. 

Descr. — Fronds suborbjcular, horizontal, gronin;? in large patches 
oil the flat surface of rocks, irregularly and obtusely lobed, crustaccous, 
of a yellowish brown colour above, pale green beneath. Leaves in 
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small scattered crowded fascicles on the upper surface of the frond, 
linear, obtuse, scarcely a line long, of a pale reddish brown, flowers 
solitary, arising from the upper surface of the frond. Scales none. 
Spatke fleshy, deprcssedly conical, echinate externally, open at the 
apex. Pedicel exserted, cylindrical, about 2-lines long, covered with 
a coat of pellucid cellular substance, which falls ott‘ after flower- 
ing. Perigonium of three equal, free, oblong, obtuse, somewhat con- 
cave, veinless segments, slightly imbricated in mstivation, of a greenish 
brown color, and about one line long. Stamens 3, hypogynous, alter- 
nating with the segments of the perigonium, exserted : filaments free, 
complanate, scarcely IJ-line long, all fertile: anthers elliptical, cordate 
at the base, obtuse, 2-celled, cells bursting longitudinally internally. 
Pollen yellow, globose. Ovary superior sessile, oblong, obtusely trian- 
gular, 3-cellcd, and coated with the same deciduous cellular substance 
as the pedicel. Ovules numerous, ascending. Stigmata 3- sessile, linear- 
oblong, obtuse, at length deciduous. Capsules obovate-oblong, obtuse, 
y-sulcatc, 3-cclled, 3-valved, with a septicidal dehiscence. Placentce at- 
tached to the dissepiments, forming a triangular body which ultimately 
becomes free. Seeds numerous, small, elliptical, obtuse, somewhat 
compressed. 

Obsek. — This very curious little plant differs in several 
respects from any of the published species of the genus, bi|t 
essentially belongs to it. The most remarkable points con- 
nected with it are the broad, flat, horizontal, fronds, which 
extend widely over the rocks on which it grows, and often 
show dichotomous ramifications, the small fasicles of leaves, 
the very anomalous nature of the spatlie, and the three 
stamens. It ofters another proof that habit cannot he much 
depenfled on as a generic distinction among these plants.’^ 

♦ In my Brazilicin Herbarium, 'I Hml a new species of Tristicha, which I shall 
here describe ; j^ud being a normal species of the genus, the description may 
be useful to contrast with that of the Ceylon one. , .. 

TRISTiCHA BRYOIDES. Gardn.^ 

T. caule erecto ramoso, foliis imbricatis ellipticis vel elliplico-ovalis obtusis, 
pedicellis axillaribus, spath^ profunde bilobat^ lobis orbicularibus, capsulh 9- 
costatu. 

Tristicha bryoides, Gardn Herb. FI. Brazil, n. 1844. 

Haij. — O n (jneiss rocks, and on small stones, in the ^cd of the Rio Salgado, 
near led, Province of Ceara, Brazil, in ilower and fruit in September. 
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2. PODOSTEMON. Eic/i. 

PoDOSTEMON. L. C\ Richard in Michaux FI. Bor. Amer. 
2 . p. 1G4. t. 44; Wild. plant. 4. p. 19G; Fers. Stpi. FI. 
2. p. 1)32] Kunth in Ilumb. et Botip. N. Gen. 1. p. fMG; 
N^nit. Gen. Am. 2. p. 202 ; Lindt. Nat. Syst. Ed. 2. p. 
142; Griffith in As. Res. 19. p. 103. t. 17; Endl. Gen. 
Plant, n. 1832; Meisner Vas Gen. p. 122 (88), — Lacis. 
Matt. N. Gen. 1. p. 5. t. 2; Hook. Comp. Bot. Mag. 2. p. 
23. t. 20. — Dicracia, Thouars Gen. Madag. n. 1. — ? Neo- 
j^Acis, Cham, in Linnrea 9. p, 501'. i, 5. — ll\ drou/Kyum, 
Endl. Gen. Plant. //. 1831, 1. 

Char. — Spatha tubiiloso-clavata, apice irregularitcr riipta, 
basi bractcata. Flos pecliccllatus. Ferigoninm luilliim. 
Stamina 4, iinilateralia : filamenta lateralia plano-setacca, 
aborticntia, intermedia fere acl aj)iceni coalita, fertilia: an- 
ther a* ovalaj, basi aflixir, biloculares. Pollenis granula 

whitibh, fibrous, adhennir to rocks anti stones. *S7 toy/ about an 
inch lon^^ niiiscifoim, altornutoly brancinMl, leafy, i.euves nnbuLatiMl, scsmIo, 
altcrnale, elliptical or ovatc-clliptical, obtuse, norvele>'s ainl veinlcss, about halt 
line loii}^. b'loivers soiii.uy, lateral, sj)iiuj>iii{' lioin the axilti tov\ai'(ls the exlreini- 
ti(“ ot the br.inches. Spatne tnvalvate, valves white, pdabrous, distinct nearly to 
th(i base, oibiciilai, obtuse, abiuit a line lonj*. Pedicel cylindrical 4-j-lines lon^. 
Ptriyonium lhre<‘, equal, tree, oval or soincwlial obovate, obtuse, coin avo, 
veinless seouients, winch are unbncalc in ajstivation, and scarcely a line loin'. 
StcvHHn solitary, hypoijynous, placed within and alternatinjr with two o( the 
incuts of the pen},'oniuin Jilumeiit linear, about as lon^ as the ovary unt/irr 
oblontr, nairowed towards the a[)ex, ‘2-celled, cells burstinj^ longitudinally inter- 
nally. Pollen globose, yellow. Ovary superior, sessile, obsolctely ‘J.suicate, 
8-celled, placcrU.xi attached to the dissepimen'B, Ovules numerous, ascending. 
Stigmata 3, suhulatc, entire, divaricate, at length decAluous. Capsule elliptical, 
about tlireedourths of a line j^ing, deeply 9-sulcate, 3-cellcd. PlacenUv altucheit 
to the dissepiments, terming a triangular body which ultimately becomes free. 
Seeds numerous, smaTi, oblong, obtuse at both ends, ascending. Testa of a yellow- 
ish brown color. Embryo exaibuminous, dicotyledonous, orthotropous ; radi- 
"'^'W^l^feriur, directed towards the hilum. 

OnsEU. — This species appears to differ from T, hypnoides, Spr. {Dufouria hyp- 
noidest St. Uil.,) by its larger siiie, and densely imbiicated leaves, which arc 
mostly of an elliptical shape, not triangular. 
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oblonga, ad medio constricta. Ovarium biloculare. Stigma 
sessile, hilobuin, lobis plerumque inaequalibus. Capsula cos- 
tata, bilocularis, bivalvis, valvis aequalibus, dissepimcnto 
pliicentifero libero alato-marginato parallelis, Semina piiiri- 
ma, minima, erecta, imbricata : testa crassa. — Herbidte an- 
niKB (an semper? habitu I'ucorurn vet llepaticarum quo- 
rundiirn, in rivulis submerses inter tropicos totius fere rnundi, 
Foliis aut nvUis ant paucis^ rariier Jasciciilalis, lineaiibus^ 
parvis^ integris. Floribus solitariis vel congestis, 

1. POPOSTEMON GIIIFFITIIIL JValL 

P. frondibus orbicularibus depressis, floribus e parte su- 
})eriorc frondium exsertis, squamis (>, distichis imbricatis ob- 
longis, spathii bilobata, capsula lJ:i-13-costata. 

PonoSTEMON GriJ/ithiiy Wall. MSS, ex Griff', in Asiatic 
Researches Vol, 19. p, 105. t, 17. (right half,) 

Had. — On rocks in the beds of streams in Assam. Griffith, 

Descr. — Plant small. Fronds orbicular, lirmly adhering to the rocks 
by their under surface, lobed, of a coriaceo-corucous texture, veinlcss, 
green, shining, find a little viscous. Flowers solitary, arising from the 
upper surface of the frond without, order. Scab s about G, green, dis 
tichously imbricated, oblong, keeled, coriaceous. Spatke longer than 
the pedicel, the superior margin incised, the inferior entire, round. 
Pedicels short, included, covered with a coat of pellucid cellular sub- 
stance,, which ultimately falls off. Floral entwlopvs none. Stamens 4, 
hypogynous, unilateral and external with reference to the axis of the 
frond, the tw^o lateral ones abortive, and about as long as the ovary, 
the two iritertnediate ones fertile, united nearly to the apex, each 
division bearing a single anther : anthers 2^celled, introrse. Pollen 
constricted in the middle. Ovary superior, nearly lanceolate, compres^ 
sed, 1-line long, 2-celled, smooth. OriiZcs numerous : style nearly none : 
hliyinata 2, cuneiform, dentate, fleshy, red, the external largest. Caj.^ate. 
suhexserted, 12-13-costatc, 2-celled, 2-valved, with a septicidal de- 
hiscence. Seeds numerous, oblong, ovate, minute, ascending, attenuated 
at both ends : cellular, thick mucilaginous. Embryo dicotyledon- 
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oils, orthotropous, white : cof tjhiJons plano-convex : radical inferior, 
directed towards the liilurn : plumnlr inconspicuous. 

Obser. — Of this species I have seen no specimen. The 
above description is translated and abridged from the detail- 
ed one in the volume of the Asiatic Researches referred 
to. The number of the costae of the capsule distinguishes it 
easily from the two following species, to which it is other- 
wise nearly related. 

2. PODOSTEMON OLIVAChyPM, Garchi. 

P. froiidibus decumbcntibiis suborbicularibus lobatis oli- 
vaceis, floribus e parte superiore frond ium exsertis, sipiamis 
4 distichis imbricatis obtiisis, spat ha longitudiiialiter de- 
hiscens glabriuscula, 8 costata. 

ilAB. — On Gneiss rocks in the bed of the j\[assnawxitto 
TU‘ar llolnicut in the Ambegamoa district, in the IMaliawello 
^Ljlanga below Peradenia, and above the waterfall at R,am- 
])odde, Ceylon. FI, in February and March. 

Oescr — Fronds horizontal, growing on the flat surface of rocks in 
largo patches, irregularly and obtus( 3 ly lobed, crustacowus, and ol a 
d.irk oln accous color. FUmers solitary, arising without order Iroiu 
the upper surface of the frond. Scales b, distichously imbncaled, the 
internal ones about 1-linc long, oblong, obtuse, and keeled externally. 
Spaflic clavatc, green, about l^-line long, bursting by a single slit, 
slightly scabrous externally under the lens. Pedicels cylindrfcal' about 
Inline long, covered with a coat of pcllwcid cellular substance, winch 
fails off after flowering. FUn al envelopes none. ^ SLameyis liypogynous, 
unilateral, and external suth reference to the axis of the frond, the two 
lateral ones ahortiv^, setaceous, shorter than the two intermediatc/cr/i/f.' 
ones, which arc about 2-lincs long, and united nearly to the apex, each 
,,^ork bearing a single anther : anthers 2-celleil, introrse, dehiscing longi- 
tudinally, the cells distinct, and the internal one about one-half smaller 
than the external. Pollen yellow^, oblong, obtuse, constricted in the mid- 
dle. Ovary superior, sessile, oblong, glabrous, green, covered with the 
same green cellular aubs|ance as the pedicel, smooth, 2-ccllcd. Ovules 
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numcroug, ascending. Style none: stigma sessile, fleshy, 2-Iobed, the 
lobe opposite the stamens twice as large as the other, deciduous. Cap- 
sule elliptical, scarcely a line long, 8-costate, 2-celled, 2-valved, with 
a septicidal dehiscence. Plaetnioi flattened, attached to the dissepiment, 
the whole of which at length become free. Seeds numerous, small, as- 
cending, ovate. 

Ohser. — T his species comes near the following, but is 
distinguished from it by its olivaceous, not grey, color, 
more numerous and larger scales, the nature of the spathc, 
and its smaller and less globose capsules. 

3. PODOSTEMON GllISEUM. Gardn. 

P. frondibus decumbentibus snborbicularibu.s lobatis un“ 
dulatis griseis, floribus e parte superiore frondium exsertis, 
squamis (>, distichis irnbricatis obtusis, spatlui sub-bivalvata 
scabra, capsuia 8-costata. 

Had. — On rocks in the bed of the Pycarrah river, Neil- 
gberry Mountains, Peninsula of India. IViyht and Gardner. 
El. February, 

Descr. — Fronds suborbicular, attached by their under surface to the 
rocks on which they grow, irregularly lobed, the lobes oblong or oho- 
vate, over-lapping each other, and forming large r.ichcn-like patches, of 
a coriacco-crustaceous texture, and greyish gretm color. Flamers soli- 
tary, arising without order from the upper surface of the frond. Stales 
about d, small, distichous, imbricated, obtuse, scaphoid. Spat he clavate, 
tubular, membranous, scabreus externally, about 2-lines long at the 
time of flowermg, bursting by 2-valves at the apex, and ultimately split- 
ting nearly to the base on one side. /’cf7/c<?4w’ylindncal, at the time of 
flowering about 1^-liiie long, but ultimately beconjing a little longer, 
covered with a coat of pellucid cellular substance, which falls oft' after 
flowering. Floral envelopes none. Stamens 4, hypogynous, unilateral, . 
and external with reference to the axis of the frond, the two latcral ones 
abortive, complanate, setaceous, the two intermediate owes fertile , li- 
line long, united nearly to the apex, each fork bearing a single anther : 
anthers 2-cclled, introrse, dehiscing longitudinally, cells distinct antcri- 
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orly, but connected behind by a thin cellular connective, the external 
one about twice as large as the interna]. Pollen yellow, slightly con- 
stricted in the middle. Ovary superior, sessile, ovate, glabrous, obtuse- 
ly 8-sulcate, 2-celled. Ovules numerous, ascending : style none : stigma 
fleshy, deeply and unequally 2-lobed, lobes divaricate, acute, at length 
deciduous. Capsule about 1-line long, oval, deeply S-sulcate, 2-celled, 
2-valved, with a septicidal dehiscence. Placentce flattened, attached to 
the dissepiment, the whole of wdiich at length become free. Seeds 
numerous, small, ascending, oblong; testa of a brownish colour, mem- 
branous, mucilaginous when moistened. Embryo dicotyledonous, or- 
thotropoQS : radical inferior directed towards the hilura. 

4. PODOSTEMON WALLICHII/ /?. Br. 

P. frondibus flabelliformibiis irregulariter lobato-ramosis, 
floribus c parte superiore frondium exsertis submarginali- 
bus, sqiiamis 5-7 disticliis imbricatis ovatis subangulatis ob- 
tusis, spatha irregulariter lobata glabrii, capsula 8-costata. 
Podostenion Wallichiiy R* Br. in IValL Cal, n, 5225 ,* 
Griffith in Asiatic Researches 19. 103. /. 17- (left half), 

Lacis Wallichiiy Stend nom. Hot, 2. p, 2 ; Dictr. Syn, 
Plant, 3. 272 . 

H Aii. — IVIountains of Sylhet, Gomez, On rocks and stones 
at the cataract of Churrapunje near Moosinai and Maiiiloos 
in Assam, Griffith, FI. October. 

Descr, — Frond somewhat flabelliform, ascending, irregularly lobed, 
of a coriaceo-cartilaginous texture, and about one inch long. Flowers 
solitary, arising from the margins of the upper surface of the fronds. 
Scales 5-7 distichous, imbricated, of an irregula^ angular shape. Spaihe 
tubular, dilated at the ^ex and irregularly lobed, glabTous. Pedircls 
cylindrical, flexuose before the bursting of the spathe, at lengtii about 
4-lines long, covered with a coat of pellucid cellular substance which 
falls off after flowering. Floral envelopes none. Stamens 4 (sometimes 5 
according to Griffith) hypogynous, unilateral, the lateral ones abortive^ 
piano-setaceous, subspathulate at the apex ; the two intermediate ones 
fertile; a little longer than the ovary, subterete, united nearly to the 
apex, each fork bearing a single anther : anthers broadly ovate, fixed 
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by the base, 2-celled, subdidymous, dehiscing longitudinally internally. 
Pollen constricted in the middle. Ovary superior, sessile, ovate, glabrous, 
8-sulcate, 2-celled. Ovules numerous, ascending. Style nearly none : stigma 
fleshy, at length deciduous, deeply 2-lobed, lobes conico-subulate, un- 
equal, divaricate. Capsule ovate, about 1-line long, deeply 8-sulcate, 
2-celIcd, 2-valvcd, with a septicidal dehiscence. Placenta! complauate, 
adhering to the dissepiment, all of which ultimately become free. Seeds 
numerous, small, ascending, ovate : testa thick, mucilaginous when 
moist. Embryo exalbaminous, orthotropous : cotyledons plano-convex ; 
radical inferior, directed towards the hilum, obtuse, twice longer than 
the cotyledons : plumule inconspicuous. 

Obsek. — Of this species I have a fine set of specimens in 
fruit from Dr. Wight, who received them from Griffith. It 
is very distinct from any of the species with which I am 
acquainted, and forms a transition from the foregoing species 
to those which follow. The fronds are nearly erect, very 
much abbreviated, the branches broad, and the flowers 
though they arise from the disk, are somewhat marginal. 

5. PODOSTEMON SUBULATUM. Gardn. 

P. frondibiis rigidis erectis teretibus dichotomo-ramosis, 
ramis dense floriferis, floribus distichis, squamis solitariis 
valde elongatis subulatis coriaceis, spatha 3-4-lobata scabra, 
capsula 8-costata, 

Hab. — On stones in the bed of the Mahawelle Ganga, near 
Holnicut*, district of Ambegamoa, Ceylon. FI. February. 

Descr. — Fronds coriaceous, cylindrical, erect, dichotomously branched, 
one or two inches long. Flowers distichous^^closely imbricated, each 
subtended by a single subulate coriaceous scale about three inches 
long, of a brownish colour, and with a dilated sheathing base. Spathe 
clavate, scabrous, about B-lines long, irregularly 3-4-lobed at the apex. 
Pedicels at length 3-4-line8 long, covered with a coat of pellucid celfeiar 
tissue, which falls off after flowering. Floral envelopes none. Stamens 

hypogynous, unilateral, the two lateral ones abortive^ setaceous, com- 
planate, and about two-thirds shorter than the intermediate ones, w hich 
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are fertile, about 4-Jines long, and united nearly to the apex, each fork 
bearing a single anther : anthers 2-celled, introrse, dehiscing longitudi- 
nally, the cells oblong, disunited, nearly of the same size. Pollen >ellow, 
constricted in the middle. Ovartj superior, sessile, glabrous, covered 
with a greenish cellulur substance similar to that on the pedicel, 8'Sul- 
cate, 2-celled. Ooules numerous, ascending. Style none. Sttyma equally 
2-lobed, lobes linear, acute. Capsule obovate, 1^-line long, deeply 8- 
sulcate, ‘2-celled, 2-valved, with a scpticidal dehiscence. Placenta’ flat- 
tened, attached to the dissepiment, the whole of which at length become 
free. Seeds numerous, ascending, ovate. 

Obser. — A very remarkable, and most distinct species, 
easily recognised by the solitary, ^ubulatc, and much elon- 
gated scale. 

6. PODOSTEMON DICHOTOMUM. Gardn, 

P, frondibus linearibus complanatis dichotomo-ramosis, 
ramis versus apicem attenuatis, floribus marginalibirs, squa- 
mis paucis oblongo-lanceolatis longe acuminatis, spathu 2-3- 
lobata glabra, capsula 8-costata. 

II AB. — On rocks in the bed of the l^ycarrah River, Ncil- 
gherries, IV^ight and Gardner^ FI. in February. 

Descr. — Roots capillary. Fronds linear, much attenuated upwards, 
dichotomously branched, about six inches long, and of an olivaceous 
colour, leafless. Flowers solitary, marginal. Scales few, the two inter- 
nal ones oblong-lanceolate, accuminate, and connate at the base, about 
1-line long, the external ones linear, complauate, of the samejength. 
Spathe clavate, about IJ-line long, membranous, glabrous, 2-3-lobed 
at the apex. Pedicels cylindrical, curved downwards at the time 
of flowering, and about 2^-line long, but ultimately becoming straight, 
and from G-9-lines^long, covered with a thin coat of pellucid cellular sub- 
stance, which fallfe off after flowering. Floral envelopes none. Stamens 44, 
hypogynous, unilateral, the two lateral filaments abortive, complauate, 
seuiceous, and about two-thirds as long as the two intermediate ones, 
which are fertile, about 1-line long, united nearly to the apex, and 
forming a linear complanate column, each fork of which bears a single 
anther : anthers 2-celled, introrse, dehiscing longitudinally, the cells dis- 
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tinct anteriorly, but connected behind by a cellular connective, the 
internal one smaller than the external. Pollen yellow, oblong, constricted 
in the middle. Ovary superior, sessile, ovate, glabrous, covered with 
the same deciduous cellular tissue as the pedicel, and falling off along 
with it, obaoletely 8-sulcate, 2-colled. Ovules numerous ascending. Style 
none : stigma sessile, deeply 2-lobed, lobes ovate, obtuse, at length deci- 
duous. Capsule elliptic-oblong, about 1-line long, deeply 8-sulcate, 
2-celled, 2-valved, with a aepticidal dehiscence. Placenta! flattened, 
attached to the dissepiment, the whole of which at length become free. 
Seeds numerous, small, ascending, flattened, elliptic or elliptic-oblong : 
tesla membranaceous, mucilaginous when moistened, and of a yellowish 
brown colour. Embryo dicotyledonous, exalburainous, orthotropous : 
radical inferior, directed towards the hilum, obtuse, shorter than the 
cotyledons. ^ 

Obser. — This is well distinguished from any of the other 
species by its slender linear fronds, which are generally 
branched dichotomously. The scales which surround the 
base of the pedicel most nearly resemble those of the follow- 
ing species, but they are much fewer in number, broader, 
and not so long. It is further distinguished from it by the 
fronds not being flexuose, and of a less coriaceous texture. 

7. PODOSTEMON WIGHTII. Gardn. 

P. frondibus lincaribus complanatis flexuosis ad basim 
ramosis, floribus marginalibus, squamis numerosis setaceis 
valde elongatis, spatha irregulariter lobata glabra, capsula 
8-costata. 

Hab. — On rocks in the bed of the Pycarrah River, Neil- 
gherries, Wight. FI. in February. 

Descr. — Fronds linear, complanate, flexuose, branched at the base 
about four inches long, coriaceous, and of an olivaceous colour, leafless. 
Flowers solitary, marginal. Scales numerous, imbricated, flattened, sSva- 
ceous, 4-6-lines long. Spathe irregularly lobed, glabrous. Pedicel cylin- 
drical, flexuose at the time of flowering, and about 2-lincs long, but 
ultimately extending to C-lines, covered with a thin coat of pellucid cel- 
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lular tissue, which falls off after flowering. Floral envelopes n^bne. Sta- 
mens 4, hypogynous, unilateral, the two lateral filaments abortive^ com- 
planate, and more than a half shorter than the intermediate ones, 
which are fertile^ about 1-line long, and united nearly to the apex, 
forming a linear column, each fork of which bears a single anther : an- 
thers 2-celied, introrse, dehiscing longitudinally, the cells disunited an- 
teriorly, but connected behind by a thin cellular connective, the in- 
ternal one smaller than the external. Pollen yellow, constricted in the 
middle. Ovary superior, sessile, glabrous, covered with the same kind 
of cellular tissue as the pedicel, obsoletely 8-sulcate, 2-ceIled. Ovules 
numerous, ascending. Style none : stigma sessile, deeply 2-lobed, lobes 
unequal, persistent. Capsule oblong, H-line long, deeply S-sulcate, 
2-celled, 2-valved, with a scpticidal dehiscence. Placentai flattened, at- 
tached to the dissepiment, the whole of which at length become free. 
Seeds numerous, small, ascending. 

OhSER. — The characters by ivhich this species may be 
readily distinguished from the preceding one, have already 
been pointed out. The only other with which it may be 
confounded is the following one, but the nature of the scales 
will immediately settle the point, they being so numerous 
and so long in the present plant, as to give it the appear- 
ance of being covered with fascicles of setaceous leaves, 
while in the other they are very short and obtuse. 

8. PODOSTEMON RIGIDUM. Gardn. 

P. frondibus linearibus complanatis versus basiin ramosis, 
floribus marginalibus, squamis paucis distichis imbricatis ovatis 
vel ovato-oblongis obtusis, spatha irregularitcr lobata glabra, 
capsula 8-costata. 

Hab. — On rocks m the bed of the Pycarrah River, Neil- 
gherries, Wi^hU and Gardner* FI. in February, 

"'‘•tBescr . — Fronds linear, complanate, straight, branched at the base 
4-5-incbe8 long, coriaceous, of an olivaceous colour, leafless. Flowers 
marginal. Scales 3-4, distichous, imbricated, ovate, or ovate-oblong, 
obtuse, about l -i-line long. Spathe clavate, membranous, glabrous, 



188 


Podosteniacea;. 


bursting irregularly at the apex, about 1^-line long. Pcr/ice/i cylindrical, 
curved upwards at the time of flowering, and about 2J-lines long, but 
ultimately extending to 5-lines, covered with a thin coat of pellucid 
deciduous cellular tissue. Floral envelopes none. Stamens 4, hypogynoiis, 
unilateral, the lateral filaments abortive, complanate, setaceous, a little 
more than half as long as the two intermediate ones, which are fertile, 
about 1-line long, united nearly to the apex, and forming an oblong- 
linear column, each fork of which bears a single anther : anthers 2- 
cclled, introrse, dehiscing longitudinally, the cells oblong, disunited an- 
teriorly, but connected behind by a thin cellular connective, the internal 
one smaller than the external. Pollen yellow, oblong, very much con- 
stricted in the middle, ovary superior, sessile, glabrous, covered with 
the same deciduous cellular tissue as the pedicel, obsoletely S-sulcate, 
2-celled. Ovules numerous, ascending. Style none : stigma sessile, deeply 
2-lobed, lobes unequal, at length deciduous. Capsule oval, about I -line 
long, deeply 8-sulcate, 2-celled, 2-valved, with a septicidal dehiscence. 
PlacenUe flattened, attached to the dissepiment, the whole of which 
ultimately become free. Seeds numerous, ascending. 

OcsER. — This species resembles P. dichotomum in habit, 
but is a less branched, and far more robust plant. Before the 
spathe bursts, the whole plant very much resembles a large 
Sertularia. The nature of the scales will prevent it from 
being confounded with any of the other species. 

a PODOSTEMON ELONGATUM. Gardn. 

P. frondibus cylindrico-capillaribus valde elongatis parce 
ramosis, foliis fasciculatis complanatis setaceis, floribus 
marginalibus, spatha irrcgulariter lobata glabra, capsula 8- 
costata. 


Had. — On rocks in the bed of tl^e Massnawatte near 
Ilolnicut in the Ambegamoa district, and m rapids in the 
Mahawelle Ganga below Peradenia, Ceylon. FI. February 
and March. 


Descr. — Fronds cylindrical, capillary, six inches to two feet long, spar- 
ingly branched, coriaceous, and of a dark olivaceous colour. Leaves in 
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small fascicles towards the extremities of the fronds, flattened, setace- 
ous, 2|-3-line8 long. Floivern marginal, solitary. Scales 4-5, distich- 
ous, imbricated, scaphoid, obtuse, from 2-3-lines long. Spathe ciavate, 
glabrous, bursting irregularly at the apex, about li-line long. Pe- 
dicels cylindrical, 3-lines long, covered with a thin coat of deciduous 
cellular tissue. Floral envelopes none. Stamens 4, hypogynous, unila- 
teral, the two lateral filaments abortive, sctaceo-complanate, nearly 
a half longer than the intermediate ones, which are fertile, and uni- 
ted nearly to the apex, forming a linear column about 2-lines long, each 
fork of which bears a single anther: anthers 2-celled, introrse, dehis- 
cing longitudinally, cells oblong, disunited, the internal one a little 
shorter than the external. Pollen yellow, constricted in the middle. 
Ovary superior, sessile, glabrous, covered with the same deciduous cel- 
lular tissue as the pedicel, obsoletely 8-sulcate, 2 celled. Ovules numer- 
ous, ascending. Style none : stigma sessile, deeply 2-lobed, lobes diva- 
ricate, at length deciduous. Capsule oblong, about U-line long, deep- 
ly 8-suleate, 2-celled, 2-valved, with a septicidal dehiscence. Placenicc 
fiattened, attached to the dissepiment, the whole of which at length be- 
come free. Seeds numerous, ascending, small, flattened, roundish : testa 
membranous, mucilaginous when moist, of a yellowish-brown colour. 
Embryo exalbuminous, dicotyledonous, orthotropous : radical inferior, 
directed towards the hilum, shorter than tlie colylcdons. 

Obser. — A very different species from any of the other 
Indian ones, being remarkable from the great length of the 
slender fronds, which, when a mass of tliem are together, 
resemble the tail of a horse, and from the existence of leaves 
which occur in fascicles towards the extremities of the 
fronds. The capsule frequently only splits on one side. 

Kandy: \9th April, 1810. 
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Notes OH the Military Stations and the health of Troops 
in Arracan^ ivith some Statistical Returns, By John 
Macpiierson^ M. D. 

At the close of the Burmese war several of the Compaiiy^s 
Medical Officers published ample accounts of their experience 
of Arracan and of its deadly fever. But since the appearance 
at that time of the papers of Messrs. Grierson, Burnard and 
Stevenson^ no contribution of any importance had been made 
to our knowledge of the medical topography of Arrat’an^ until 
the ax)pearance of Dr. Archcr^s x^aper in tlie last No. of this 
Journal. Major Tulloch^s short rcx)ort on Arracan^ in his last 
volume of returns^ forms no cxcex)tion to this statement ; as 
it adds nothing to the facts recorded by Mr. Burnard^ on 
whose excellent x^aper it apx^ears to be based. 

As great changes have taken xdacc of late years in the* j)ro- 
vince, it is proposed with the aid of what lias been already 
written, and of some personal knowledge of portions of tlie 
country, to give a slight sketch of its toxiograx^hy, and some 
account of its climate and the health of troops stationed in 
it, along with a few tables, comxiik'd from such scanty returns 
as the kindness of the Secretary to the Medical Board has 
rendered available. 


I. — Topography. 

Tlic province of Arracan is a narrow strip of land^ ilu* 
breadth of which varies from thirty to fifty miles. Its ex- 
treme length from Chittagong to Cape Ne- 
General description. 20“ SO' to 15“ 53', may be 

considered 4(X) miles : on the east, it is sex^arated from Bur- 
mah by a range of mountains varying from 2,000 to 5,000 
feet in height, probably consisting of gneiss, which run nea.l^ 
north and south, but gradually approach the coast as they 
extend southwards : on the west, its shores, which are gene- 
rally rocky, consisting of sandstone wHh a cincture of live 
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ronil or of conillim.' limestone^ aro washed by the Bay of 
Bentijal. 

Tlic nature of the soil varies much ; — in some places it is 
low, marshy, and overrun with jungle, in some sandy, and in 
otliers a rich loam. 

The whole of the district is hilly and wooded, and broken 
uj) by sandstoTie ridges frequently containing traces of coal, 
and in some instances crowned by mud volcanoes,* which 
are generally quiescent, but with occasional seasons of activi- 
ty, and are the most distant off-shoots of the volcanic chain 
of tlie Moluccas. The country is every where*! ntersected by 
salt water nullahs and jlieels, and in most places cov^ered with 
luxuriant vegetation. The chief riv(‘rs are the Myhoo, Kala- 
<lyne and Lemroo, the Aeng, and Sandoway : most of 
them wiml their way into the sea througli innumerable swampy 
islands and the densest forests of mangrove : and their banks 
near their mouths are covered with a raiikness of vegetatioj) 
which (!an scarcely be imagiued, by those wlu) have not seen 
the Sunderbuns, or the mouths of otlier tropical rivers. They 
are all greatly under the inlluence of the tides, and their banks, 
and those of the nullalis connected with them, are low and 
shelving, and covered with mud, whudi is exposed at low 
water. 

Tlu're are numerous hilly islands, of which Ramree and 
Cheduba are the chief of the larger, and 
Ibland.>». ^|<yab and Juggoo of the smidler class. Tiny 
are all however very close to the main land, and Cheduba 
alone can be regarded as possessing in asiy degree an insular 
climate. 

Yet at the p4ose of the Burmese war, when from the 
healthiness of a detachment of the 40th N. I. long stationed 
*on It, it had ac<[uired a character for salubrity, at least 200 


* The mud volcanoes arc generally surrounded by casuarina trees, though 
there may be no others in tljo neighbourhood. 
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meji of the European Regiment (whicli was sent to tlic province 
to relieve the remnants of H. M^s. 54th and 44th Regiments,) 
fell victims to fever in this island, which might have been 
expected to ])c as healthy as it is picturesque'. It too contains 
mud volcanoes, nnd displays several raised beaches. 

All the statioiis now occupied by Europeans^ or as posts 
for troops, lie within a space of about 140 miles, extending 
from Akyab southwards to Sandoway. Still it may not be out 
of j)lacc to <juote here a short description of the old town of 
Arracan, although it is fartlier north and beyond tliese limits, 
and has long been abaiidcmed by us owing to its excessive 
unhealthiness. 

The town of Arracan lies on the banks of a muddy river, 

l)uried unipng the lulls, at a distance of nearly 
Arracan Fovvii. ^ ‘ 

forty miles from the sea, and investi‘d on 

every sid(‘ Avith jungle and morass. 'Phe tide overflows the flat 

borders of the rivc'r to a considerable extent: its reflux 

converts them into a noisome swamj) ; and in this swamp, 

strange to sav, great part of the town of Arracan is built : 

the water flowing under the houses, which are raised on 

posts after the fashion of the Burmese, Malays, and other 

Eastern nations. The banks of th(' stream tlirongliout the 

town are low and covered u ith sedg(‘, coarse grass, and a 

few bushes, serving as a receptacle for filtli of every descrijj- 

tion. About a (|uartcr of a mile from the town of Arracan is 

a large lake winding for several miles among the hills, full of 

weeds, with low and marshy banks.'’ 

In such a locality we do not wonder at the healtli of troo])s 
suflering excessively in temporary barracks, although we shall 
have an opportunity of seeing tliat trooj)s encsmiped on an open 
sandy plain, afterwards suffered in cxtactly the same way, and 
if they had remained longer, would have suffered nearly in-tl^c 
same degree. Yet the Oondyne stockade, situated only a 
mile and a half from the centre of the fort of Arracan, appears 
to have been still more unliealthy. It. is thus described — 



the health of Troops in Arracayi, 


193 


It lios low between tlie hills and the river^ with a plain 
to the SW. and SSW., the greater part of which is un- 
cultivated, and j)roduces a luxuriant crop of rank grass, 
intersect(‘d by dilTerent streams of the tide-nullah, and daily 
covered by the tides/’ It does indeed seem strange how two 
such spots could have been selected for the residence of 
Kuropi‘an or Native troops, even for a finv months. 

When it was found necessary to abandon the post of Arra- 
Akyal) ^ Akyah was selected for the head quar- 
ters of the civil authorities and of the local 
battalion. It is built on the island of the samli name, at the 
jnouth of the Arracan river, and is thus close to the sea. It 
has been rapidly rising in importance and its extent propor- 
tionally inci*easing, since it has become a place of commerce, 
and the chi(*f port for the exportation of rice, the great sta])Ie 
of the province. It is situated on a loose sandy soil, having 
an elevation little Inwond high-water mark, and in parts liabh^ 
to be inundated every spring tide ; hounded on three sides by 
jungle, jlieel, and marsh; and on the fourth by an estuary, 
which at low-water leirves in nuuiy places a beach of stag- 
nant mud, often supporting a thicket of mangroves, with the 
wind blowing for nearly lialf the y ear over hundreds of miles 
of unexplored jungh? previous to reacliing the station. Th(‘ 
town is intersected by dirty nullahs. In many j)laccs the 
houses are built too close together, the drainage is imperfect, 
the vegetation too rank, and the rain water collected by the 
natives in holes, dug for the purpose of receiving it, is muddy 
and brackish, and the common drink of tljc inhabitants. Not- 
withstanding that, under the rule of the present active Com- 
missioner many^^)f these evils are being obviated, — sickni*ss 
would appear according to Dr. Archer to be greatly on the 
*i. .crease in Akyah. It is probably owing to these causes that 
the station has been so unhealthy to the local battalion, and| 
that on the whole, f(*ver is much more common among Euro- 
peans at Akyah than at^ Khyouk Phyoo. Europeans frecpiently 
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resort to the latter place for change of air, altliough they have 
the advantage of a sanatorium bungalow built on a rocky point, 
which runs out into the sea about two miles from Akyab. 

The same reasons which led to the abandonment of the 
. town of Arraean, lead to the transference of 

the civil head quarters of Aeng to Khyouk 
Phyoo, the nearest station to the south of Akyab. We believe 
that three Assistants to the Commissioner died successively 
at Aeng, in 34, 35, 36, before the transference took place. 
It is situated on the Aeng river at no great distance from tlu' 
foot of the well known pass into Burmah of the same name, 
and continues to maintain its rej)utation as a hot bed of 
fever ; for on a very late occasion it proved fatal to a young 
ollicer who had accompanie,d one of the senior Assistants on 
a visit to it. 

The sandy plain on which Khyouk Pliyoo is built, is separa- 

,,, , ted from the rest of the island of Ramree, on 

J\liyuiik rJiyoo. 

one side by a salt creek, on another by a low 
range of sandstone hills, while on the other two sides it 
is encircled by the sea : it is to a considerable extent embay- 
ed, .as a range of broken woody islands to its east shuts it out 
from Coinbermere bay and the open sea. A few years ago 
this plain was covered with the most dense jungle, but this 
has been cleared away for more than a mile inland, '^Hie 
process of clearing seems to have been c.arricd to an unneces- 
sary extent, as only a few Gurjim trees have been left stand- 
ing, and there is no shade. It is a curious fact that the 
herdth of the N. L* corps at this station does not seem to 
have borne any distinct relation to the progress of clearing. 

The whole station may be considered nearly level, after 
making allowance for one or two lines of drainage and small 
salt jhcels which intersect it. It is on the whole well drained, 
l^nd the soil is exceedingly dry during the hot and cold 
se.asons, though during the rains much water must accumulaU’ 
on the surfac('. 
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There arc no tanks as in Bengal, but water is readily- 
obtained by sinking wells 30 or 40 feet through the sand 
and a bluish clay which lies beneath it. The water is neces- 
sarily impregnated with salt. 

Khyouk Phyoo has long been the head quarters of the N. I. 
corps in the province. The native town is built with regularity, 
and is fully a mile apart from the lines and the bungalows of 
the officers. Their bungalows are built along the sea-shore, 
are all raised on piles, and generally glazed and comfortable : 
they enjoy the f\dl benefit of the sea breeze. The lines have 
been lately rebuilt and are also raised on piles*: they are admi- 
rable, and situated about half a mile from the sea : about a 
Quarter of a mile further back is the hospital, which was a 
spacious well- raised building witji glazed windows, but unfor- 
tunately placed on the lowest piece of ground which it was 
possible to select, and where the fog always lies heaviest and 
longest in the morning. On the recent occasion of the Jios- 
[)ltal Indiig burnt down, and its having to be rebuilt, it might 
have been hoped that a better site would have been adopted. 
Probably the best site for a hospital is the rising ground 
about half-way between the lines and the native town, on 
which the jail is placed- Great improvements have of late 
been made in the jail, and the buildings have been made 
puckah ; the filthy huts of bui'kandauzes, w hich surrounded 
it, have also been removed. 

On the side of the creek a nasty salt jheel runs up to with- 
in about a mile of the back of the station. It is [)robably 
impossible to do much in the way of improving it, but th(' 
wind very rarely blows from this quarter. 

A review o^the localities of Khyouk Phyoo gives the im- 
pression that it ought to be an excellent station for troops ; 
some regiments have of late years been quite? healthy, as are 
Europeans in general ; yet at times it has been exceedingly 
unhealthy both to Europeans and to natives. The morta- 
lity of the station s^'enis, however, jiever to have exceeded, 
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indeed has never equalled that which frequently occurred a 
few years ago in a N. I. corps during its second and third 
year at Barrackpore. 

llamree^ the head-quarters of another of the Assistants^ is 

„ situated about 40 miles froiTi Khvouk PJivoo 

Ramree. ^ ^ 

on a small stream about eight miles from its 
mouth, in the centre of wooded hills. It has the reputation 
of being hot, moist, and unhealthy, and for this reason goes 
cojnmonly by tlic name of the Devil’s punch bowl.^’ There 
arc no means of judging of the elTect of its climate on troops, 
as of late years V3nly a few guards have been detached to if 
from Khyouk Phyoo and Akyab. 

The most southerly station occupied by us is Saiidowayj^ 

, which stands on a rich red coloured alluvial 

Sandowny. 

soil in the valhy, and on the river of the 
same name, about eight miles from its mouth. The native 
town is on one side of the river, and the military cantojiinent is 
on the oth(‘r. The neighbouring fertile plain famous for the 
tobacco which it produces, is in general well drained, and is 
encircled by exceedingly beautiful wooded hills, most of them 
crowned with Pagodas. This lovely valley seems at all times 
to have been particularly healthy : formerly a wJiole regiment 
used to be stationed here, but of lat(‘ years there have bee n 
seldom more than one company of sepoys and two of Muglis. 

II. CniMATE AND IIkADTII OF TllOOCS. 

The chief characteristic of the tro[)ical climate of Arracan, is 

the iiiiinense fall of rain duri/ig a r)ortion of 
Climate. . 1,1 

the year : it is generally found to be pleasanti'r 

to the feelings of an European than that of Bqngal, although 
the rays of the sun are commonly declared to be more power- 
ful. The climate of the whole eastern coast of the Bay of 
Bengal appears to be wonderfully uniform as to all essentials, 
and this makes the contrast between the extreme healthiness 
of Moulniein, and the ri‘ported imhealthiness of Arracan the 
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inori^ strikinc^. The seiiisons in Arriicaii may^ in a general way^ 
bo divided into the dry and the wet, as the dry season can 
scarcely be divided into the hot and the cold ; for the cold 
weather is seldom of more than six weeks^ duration. 

Rain seldom falls in any quantity between May UTid 
October, tlie first and last months of the wet season. The 
average (juantity i)f rain throughout the year may be stated at 
2(X) indies, which fall chiefly in June, July, August, and 
SoptondKT, especially in the two first months. 

In till', cold, and in the early part of the hot season, very 
heavy dews fall at night, and dense fogs are common in the 
morning, often not clearing away till 9 A. m. 

The thermometer seldom rises above OO"* in the hot or 
above 7'^° ii» the cold weather. ^ During the rains the daily 
averages of the thermometer is about 7 f >®9 i^ud in the cold wea- 
ther bG® is about the lou est point to which it sinks. 

At almost all times of the year, and even during the incessant 
rains of tlie wet season, the sea bree/e during tlie day is very 
refreshing. The monsoons are much the same as in the other 
parts of the Bay of Bengal. 

'^I'lie Miighs, tlie inliabitants of the country, are a stout mus- 
cular pco[)le, of Mongolian race, resembling 
the Burmese in all essentials, but said to be 
4‘ommoiily sliorter men. They always raise their huts several 
feet above the ground. Their diet is multifarious enough, 
l)ut fish and rice are its chief articles. They appear on tlie 
Avhole to be a healthy race, thougli cholera and small- 
pox,* have of late years committed f^'arful ravages among 
them. Fevers, enlargements of the spleen, and tlysentery, ap- 
pear to be thei^ most common complaints. 

Yet if we arc to judge of the healthiness of the natives 
Arnxean Local Bat- l^y Local Battalion, we shall not be 
inclined to form a very favourable opinion 
of it for on examining table No. 1. it will be found, that (even 

* Mr. Andrews, Civil Silurgcoii of Ramrcc, was for some years very active 
.Tiid successful ill inducing the people of his district to be vaccinated. 
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after deducting deaths caused by the epidemics of cholera and 
small-pox) the mortality far exceeds the average of that of 
troops serving in their own countiy, and is much greater than 
even that of Europeans at Mouhnein. It must however be 
remembered^ that many men are always detached on duty, fre- 
quently at unhealthy out-posts, and also that a good many men 
are from Munipore, and are not strictly Rakains or Mughs. 

A great many natives of Chittagong are employed in Arra- 
can as servants and coolies, and from tlu' 
( hittagong men. resemblance of the climates of tlie 

two provinces, itnnight have been conjectured, that they would 
not suffer in the same degree as the up-country men. Yet they 
ap])ear to suffer much in the same way as the se])oys do. 

As no boily of European troops has been of late years 

stationed in Arracan, we have no means of 
Kuropcans. . i 

judgingfairly of its eiieet on Europeans when 
Avell housed, but some ye<irs ago when a detachment of Euro- 
pean Artillery was at Khyouk Phyoo, no casualty occurred 
during a stay of seven months among them or the rest of 
the European population, which jimounted in all to about 150. 
The effect of the climate of Arracan on the sepoys, when 
injurious, is analogous to that produced on 
them by the climate of Bengal ; and accord- 
ing to the length of stay of the regiment, the amount of the 
sickness seems in either case to increase, in both cases, f('\ er 
and its^seejuehe breaking down the constitution, TJiere is no- 
thing peculiar in the fever of Arracan, that is, nothing tliat is 
not consttUitly met wpth in similar localities, and it would be 
waste of time to describe here afresh its symptoms or its 


progress. 

But before examining the apjiended Tables, and making 
a few deductions from them, it may be interesting to contrast 
the history of two regiments stationed at the same place, 
treated in the same hospital by the same medical officer, 
yet suffering in very different degrees, and doing so from very 
obvious causes. 
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The 68tli N. L had been for several years a healthy corps : 

^ it was in tlie cold weather of 1840-41 order- 
csth N. I. 1*1 

ed down from Allahabad to the presidency, 

whence it was conveyed by sea to Khyouk Phyoo, none of 

the vessels making a long passage. It continued healthy on 

the way down^ and immediately went into good lines, (i. e. 

better than those at Barrackpore, though not so good as the 

admirable new lines which are built on raised muchauns.) 

The climate agreed so well with this corps, that the men did not 

lose 2 per cent, per annum, and indeed became fat, as proved 

incontrovertibly by most of them having to get their clothes 

let out. 

The 47th N. 1., in the beginning of 1841, its second year at 
4 “'th N i Barrackpore, suffered very severely losing 
forty men in four months. It left Barrack- 
pore on the 14th of October 1841, and was encamped for 
about a week at Balloo Ghat during most oppressive wea- 
ther. The men, a great proportion of whom were young, 
were tlien crowded into transports, most of which made a 
tedious voyage of about sixteen days to Khyouk Phyoo ; a 
few men died on the way down, and many men, especially 
Hindoos, who eat hardly any thing on board-ship, Icuuled in 
a very feeble state. 

On their arrival, they were very properly encamped (there 
Nature of being no lines for them,) near the sea beach, 
encaiiipiiieiit. situation, and on a dry sandv piece 

of ground, with their tents pitched over raised muchauns. It 
would be impossible to select any piece of ground less exposed 
to any obvious malarious influences. 

At first their ^dmissions into the 68th hospital to which tliey 
were sent, were few, chiefly cases of debility, and occurring 
in young men, as indeed was the case all along. Slight cases 
<jf fever began to be common ; the patients were cured of their 
fevers, b\it did not regain their strength. 

2 D 
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Towards the middle of January, the number of sich in- 
Progrcss of sick- creased to upwards of a 1(X), and diarrhoea 
ness. and dysentery of the most obstinate kind 

became the common sequehe of the fevers. Sloughinej of 
ilie cornea with destruction of vision, and sudden and exten- 
sive dropsy of the scrotum also became freejuent. 

There was found at the same time, to be an increase in the 
number of sick in the 68th, and in the jail, though it was 
comparatively small. 

The men still remained in camp and in February, and after 
they began to die. Nostalgia began to prevail to a consider- 
able extent, and no wonder that it was so, as they were con- 
stantly deluded by the expectation of the immediate arrival 
of transports. From this tiijie the number of deaths continued 
to increase, and almost C(|uallcd tluit which occurred the year 
before at the same season at Barrackpore, and no improvement 
took place up to the period of the corps leaving Arracau in 
May, (vide Table No. y.) But the deaths were all among the 
younger men, under 30 years of age. 

Moiuitime, the mortality in the 68tli was viTy small ; in fact, 
for three months they did not lose a single man. 

The most obvious causes of the d/th suftering so much, 
Jklost obvious appear to have been the following: — 1st, the 
causes. remained for six months in a standing 

camp, wliich always after a time becomes unhealthy ; — 2nd, 
they were particularly exposed to the cool sea bree/e, which 
was too much for sepoys, though bracing to an European 
constitution ; — Jird, *the vicissitudes of temperature in the 
unsheltered tents, when there was a powerful sun during 
the day and heavy fogs at night, were vgiy great; — 4th, 
from the sandy nature of the soil, it was difficult for the men 
to cook their food, without a quantity of sand getting into it ; 

•>th, the parades were too frequent, especially for a corps 
containing so many young men ; — 6th, that malaria may have 
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had something to do in producing tliese fevers is possible, 
but there was no obvious source for its production. The 
soil was quite dry^ and no rain fell till after the men had 
been suffering for months from fever. 

TABLE No. I. 

Sh&wm(/ J)eafhs In the Arracan Local Battalion — average slrength 830 — 
and the number of Deaths In different months from 1838 to 184-1. 
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And deduoting epidemics of cholera and small-jiox — 
1st period 27. [ 2nd ditto .'55. | 3rd ditto 33. 

TABLE No. rj. 


Table of the relative Mortality in the Assam Light Infantry, Sylhel Light 
Infantry, and Arracan Local Battalion. 


Years. 

Arracan Lo- 
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1 Strength 700.! 
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Head Quarters of Arracan Local Battalion, Akyab, mortality 4.1 pcrceiit. 

Assam Light Infantry, Bisnath „ 3.2 ,, 

Syllict Light Infantry, Chcora „ .7 „ 

N. B. — For the years 1843 and 1844 the sti'cngth of the Sylhet Light In- 
fantry was only (>90, the left wing being detached to Cachar, where it has been 
ninch less healthy tlian tlfe Head Quarters at (3iocra. 
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Table shewititj contrast between the (iHth and the 47^/i N. 1. 
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March. 

April. 

May. 
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TABLE No. IV. 

Table shewing the Strength^ number of Admissions, Deaths, and Causes of 
Death, in 3 Corps of N. l.,from 1S39 to 1844. 
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TABLE No. V. 


Table shewing the Strength and number of Deaths for a series of thirteen 
gears in seven Corps of N. /. 
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Deaths 4.3 per cent. 
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TABLE No. VI. 


Table, shewing the proportion of Deaths in different months of the year. 
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From the forei^oirig Tables, which like the preceding re- 
marks, are necessarily very imperfect — a few decliictioiis of 
some interest may be drawn. But it is proper to remark in 
the first place, that the Superintending Surgeon’s returns in- 
dicate the number of deaths in hospital only, wdiile the deaths 
of those who die away from head-quarters or on out-post 
tluty, are recorded in the regimental returns. 

1. From Tables 1. and VI. it is plain, that among botli 
Nativ e troops and Mughs, the four months of the year during 
which most rain falls, that is May, June, July and August, 
are the most unhealthy. 

2. From Table II. of three corps^ all qnder the influence of 
a very moist climate, it appears, that the local battalion is 
more unhealthy even than the Assam light infantry, that its 
mortality is far greater than that of local corps or of native 
regiments in the Upper Provinces, among whom, under ordi- 
nary circumstances, 1.5 per cent, per annum is about the 
average. The Table also shews the remarkable healthiness of 
the Sylhet light infantry. 
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3. Table III. illustrates the short account given above of 
the 47 th and G8th N. 1. 

4. Table IV. shews fever and its sequel® in Natives 
(dysentery and diarrhoea^) to be the ordinary causes of death; 
it also shews how much the character of fever varies accord- 
ing to the constitution of the year. 

Thus in there were among IGIO admissions 55 deaths. 
And in 1844, „ ,, 1699 1 1 v <^idy. 

5. Table No. V. show's that the deaths at Khyouk Phyoo 
have never nearly equalled in number those at Barrackpore 
in unhealthy seasons. 

Thus the 3rd N. I. lost at Barrackjjore in 1840 144 

57 th N. I. . . „ 150 

58th N. I ,, 129 

And in the year 1839, — 42, 7^^ iind GO respectively, whereas 
tlie highest mortality at Khyouk Phyoo never exceeded GG ; 
and the 67th N. I. for one year and the G8th N. I. for two, 
enjoyed better health than at the average of healthy Up- 
country stations. It also shews that tlie mortality among 
sepoys exceeds only in a trifling degree that of the Mughs 
w'ho are natives of the country. 

As the general result of these remarks, we would say, that 
the climate of Khyouk Phyoo has Jiot proved so fatal to our 
sepoys, as lias been commonly supposed : and that now', when 
the station is open and the lines are excellent, we see no 
obvious reason why a regiment should suffer much, if it be 
sent down direct from the Upper Provinces, if the voyage 
down be made quickly, and it arrives towards the end or at the 
beginning of the year, especially if the corps ioes not contain 
a large proportion of young men. 

As to Akyab, it has many disadvantages of situation, and 
although much may be done to improve it, it is not probable 
that it will ever be so healthy a station as Khyouk Phyoo. 
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The experience of recent years has shewn, that tliere is 
nothing very inimical to the health of European Officers in tlic 
climate of Khyouh Phyoo, and the mortality in former years 
was mainly owing to the want of good houses, to unnecessary 
exposure to the sun, and to the irregular habits of life which 
used to prevail, at Akyab more especially. 


Remarks on Par'asites. 

fin our lust volume, our readers were presented with pretty eo])ious exposi- 
tions of two of the moat popular modern theories of disease, both possessed 
of much ingenuity, and one of them very generally flioiigh over-luistily 
adopted. Indeed as to the chemical theory, Liebig himself now doubts the 
very existence of protein^ the oxidation of which formed the corner stone 
of his wliole system. And as to the naturjil historical one, whicli has nevt’r 
been so popular, it seems not improbabre, that the animal and v(’geta])le 
])arasiti^s wliich, ac.eordiiig to it, were the supposed cxidting causes of disease, 
are only to bo found in the altered secretions, that is, in the products of 
disease. The following remarks of Jloiilc on i)arasites possess a good deal of 
interest from bearing on the question of o(|uivocal generation. They form 
a supplement to his paper in the last volume.] — J. M. 1\ 

The present age is not in general inclined to adopt the 
doctrine of ctjuivocal generation, partly owing to the more 
accurate modes of research now in use, and partly owing to 
the important discoveries which have been made as to the 
structure of the lower organizations, which used to be set 
down as products of equivocal generation. The following 
points are opposed to the spontaneous development of the 
Entozoa, and render their propagation by means of ova more 
intelligible. * ^ 

1. The extraordinary degree of development of the ge- 
nerative appara^is, and the immense fertility of most entozoa. 
Thus a female round worm is believed to contain about 
60,000,000 eggs, and the tape worm besides forming hundred 
of eggs in each of its numerous joints, throws olf from its 
head whole rows of joints, and reproduces them. Tlic like 
is the case with i\i^ Bothriocephalm latus and Punctalus. 



206 


Remarks on Parasites, 


This extraordinary power of reproduction would be quite as 
superfluous in them^ if spontaneous generation were possible^ 
as it appears to be necessary^ if they are to be continued by 
sexual reproduction, in situations where they are exposed to so 
many injurious influences. 

2. The entozoa during their development, assume various 
forms differing much from each other, some one of which 
seems to be suited for their living out of the body, or at least 
to facilitate their passage, from one body to another. 

3. The entozoa wander through the body which they in- 
habit, as well* as through its surrounding media. Their 
easiest and shortest way to reach the internal organs, is 
through the skin or perhaps also through the blood vessels^ 
at all events there is no doubt as to the fact that they can 
live in the blood. 

4. Most of the intestinal entozoa are very tenacious of life, 
and after being dried, can be again awakened to life by the 
application of moisture. 

5. The occurrence of certain intestinal worms only within 
certain defined districts, is an indication of their having a de- 
finite distribution. Instances of this are, the occurrence of 
Bothriocephahis latus and Taenia Solmm — in individuals who 
have resided for a time in localities where they are endemic, 
or the production of dry rot in sheep by pasturing them on 
marshy ground, &c. 

It is no doubt true that there is a class of internal j^arasites, 
which until lately could not be shewn to multiply themselves 
in the same way as those already alluded to ; namely, hydatids^ 
and in which neither generative organs nor ova had been re- 
cognised, and it is on them chiefly that the supporters of 
e({uivocal generation rely. But the recent researches of Klencke 
seem to place it beyond doubt that hydatids multiply by ova, 
like other animals. 
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Ih\ Rink, (Geologist attached to the Danish Expedition,) on 

the Geological Structure of the Nicobars, in a letter to Dr, 

M^Clklland. 

My dear Sir, — Leaving Calcutta, 1 expected to follow the 
r^orvet Galathca” on her circumnavigation ; but several circum- 
stances induced me to alter my plan, and to remain here at the 
temporary Danish establishment at the Nicobar Islands, and thus, at 
all events, await the resolution of our government as to their retain- 
ing tlie possession of tlie Islands or not. What especially induced 
me to this, was that they contain a large field for every branch of 
natural science ami investigation, more particularly so in my depart- 
ment, where they offered many points which seemed worthy of more 
accurate observation and reiiection, than it was possible to bestow 
during a few excursions while the Corvet Galathea remained, parti- 
cularly as the country is wild and impenetrable, and the season 
happened to be hot. But still I have so much hope, that it might 
be of some interest to you, that I avail myself of the opportunity 
oflered me by Caj)tain Lewis, who leaves this harbour for India, to 
send you some general observations concerning the constitution of' 
these Islands, being so (*losely connected with those countries, whose 
Geology occupies your attention and owes so very much to you. 

The hills of the northern group, Nicobar Islands, are surrounded 
by a low belt of coral formation, particularly the Islands Teressa, 
Barnpuka, Tillangschong, Nangkoory, Kamorta, Trinket. Those 
I have had opportunity of visiting, a system quite different from 
the southern group. These Islands arc all for the greatest part of 
Plutonic origin. The rocks belong to those, which at remote j»criods 
have broken through, and disrupted graipte, particularly scrpentinic. 
All the places presenting a section of the •soil, shelved comj)act 
varieties of serpentine or serpentinic gabro ; but many pebbles found 
on the coasts an/ in the beds of the rivulets present speciniens 
of a more crystalline aspect, containing the ingredients separated 
from each other; and according to this there is no doubt, that 
different kinds of sienitic, augitic, and dioritic porphyry alternate 
witli the principal serpentinic rocks. The small Islands, Barnpuka and 
Tillangschong, consist of these merely Plutonic rocks, rising out of 

2 E 
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the sea, and only covered with the soil formed by the decomposing 
effects of the atmosphere, and supporting a more or less vigorous 
primitive vegetation. But on Kamorta, Nangkoory and Trinket, 
which are not so high in comparison to their size as those above 
mentioned, the gromid is rather undulating, and forming a range of 
less significant hills and valleys ; the Plutonic rocks certainly appear 
on different points of the Islands, but those parts which are lying 
between these points are covered with beds of Neptunic origin. These 
beds consist chiefly of a singular soft claystone of a grey, and some- 
times of a white colour ; when examined with the microscope, it 
seems to have a vei*y uniform composition, containing only some 
white, sometimes pipe-formed spots, and no mica at all. It resists 
the action of strong acids, and when dissolved by melting with 
carbonate of soda, it exliibits some oxide of iron, magnesia, and 
alumine, joined with a large quantity of silex. The claystone itself 
is very light and spongy, absorbing water and adhering to the tongue : 
nearly all the hills formed by it appear naked, and covered only 
with low grass instead of tree jungle ; and this seems to prove, that 
they are not fertile nor fit for cultivation, which also was to be 
expected from a soil containing no mica, and no sand to make 
it loose and porous and render it accessible for the chemical actioin 
of the atmosphere. The claystone is not schistous at all, but 
contains in several spots many clefts filled with fine crystals of 
gypsum and thin plates of red ironstone, both formed by the action 
between carbonate of lime and a solution of sulphate of iron from 
oxy dated pyrites. This gj^psunj is again acted on by the inagiicsian 
earth of the clay, which forms an efflorescence of sulphate of mag- 
nesia .on several cliffs exposed to the open air. The lower parts 
of this claystone are always traversed by a conglomerate or con- 
glomcrous sandstone, composed of fragments of the above mentioned 
Plutonic rocks, which appear on different points of the Island ; and 
at some places, principally most near the Plutonic hills, the con- 
glomerate is by far the prevalent. These places are also generally 
covered with the most impenetrable jungle, and seem to contain * 
a much more fertile soil. The composition of the clay as well as 
that of the conglomerate seems to prove, that both are formed during 
the progress of the ascent of the Plutonic rocks out of the sea. The 
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higher points of these having appeared first above the level of the 
sea, and being exposed to the chemical action of the atmosphere, and 
the mechanical action of the surf, have principally given the materials 
for the beds of clay stone and conglomerate, of which the first is de- 
posited in almost still water and the other in stronger currents. 

The following section, (Fig. 1, Plate IV,) may be sufficient to give 
you an idea of the geological constitution of Kamorta. 

The spots marked [* * *,J show the underlying Plutonic rocks. 
Villi] [••••] sandstone and conglomfiate, [- - - J 

the recent coral formation. This section may also show, that there 
is no constant line of strike, and no regular stratification at all. 
I’assing from these Islands down to the southern group, or the Great 
and Little Nicobars, with the smaller Islands adjoining, we meet with 
a quite different formation ; here wc find a very extensive system of 
alternating sandstone and slaty claystone or marl, deposited on the 
bottom of the sea in large beds, and quite independent in their 
origin from the Plutonic rocks above mentioned. The sandstone is 
very soft ; but we find imbedded in it another sandstone much harder 
and forming large balls, disposed generally in ridges, like flint nodules 
in chalk; the connecting matter of both kinds is carbonate of lime. 
Kept some time in muriatic acid, they arc converted into sand, com- 
posed of grains of' quartz and mica, which have the same size, and 
the same aspect, both in the hard and the soft stone. Indeed they 
only differ in their composition by the quantity of lime contained. 
The claystone likewise contains much lime and is very hard. These 
beds are lifted up in a regular maquer according to the line of strike 
from SSE. to NNW., which is found almost the same CAcry wliere 
from the north point of the Little Nicobar, to the south point of the 
Great, and I suppose this is also the case on the Island of Kath shall. 
It is easy to see that this is the direction of the volcanic belt from 
Sumatra to the Andaman Islands ; the falling of the strata 1 have 
found on the Lit/le Nicobars to be nearly from the middle of the 
Island to both sides, and independent of the inequalities of the sur- 
face, the inclination is generally very great, and almost perpendi- 
cular near the line of elevation. The height of the mountains form- 
ed by these rocks is not inconsiderable. On the Great Nicobars, they 
reach 2,500 feet, they arc covered with a loose soil containing all 
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the ingredients necessaiy for fertility, as clay, sand, mica, and carbo- 
nate of lime. Hence there is not one single spot uncovered with high 
tree jungle. But there is no doubt, that with the exception of some 
steep parts of the mountains, the Islands would be very well adapted 
for the cultivation of those plants to which the climate is suited. 

On the coasts of the soathem Islands pieces of pit-coal are very 
often found ; 1 frequently picked up some myself, and the natives 
when on fishing excursions, found it in the most diversified places, 
and hroii^it me many specimens, they were all rolled and seemed to 
have been exposed to the action of the waves for a long time. Some 
of them had the appearance of very good coals ; and 1 suppose, those 
brought to you by Ca]>t. Lewis, from the Islands, have been of this 
description ; hut many of them had evidently the fibrous texture of 
wood, and when burnt, they produced a strong smell of pyroligneous 
acid. The great interest attacJicd to the question of good coals on 
the Islands, induced me principally on this account to examine the 
rocks of sandstoTjc and elayslafe ; and at last I found several traces 
of it, l)oth in the sandstone and in the clayslate. TJiese traces con- 
sisted ill thin streaks of coal in the rocks, sometimes exceeding the 
thickness of one inch, but of no considerable extent, and in nodule 
formed pieces, imbedded in the soft sandstone. But the principal 
indications for good coals, as shales and impressions of cr}q)togamous 
{dants, wTre entirely wanting, though the high inclination of the 
strata, and the many stecj) cliffs, gave sections of a long scries of 
beds of different jieriods. 1 am therefore induced to believe, that 
the coals are belonging to a more recent ]>eriod. Whether tliere are 
some large beds of this mineral or only those detached parts here 
and there derived from drift wood, can only be decided when the 
Islands arc somewhat cleared and fit for being more minutely 
examined. 4 s, from the generally high inclination, nearly every 
bed of the strata must somewhere reach the surface, much might 
therefore be expected from a regular Geological Survey ; it would of 
course be out of the question to make boring experiments before 
examining in the way proposed. 

I now at length come to some remarks on the recent geological 
history of the Islands, I mean their increasing by corals and by the 
gradual rising of the land by subterranean forces. All these Islands, 
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whatever their geological structure may be, are more or less sur- 
roimded by a very vigorous growth of corals. These animals, being 
attached witli their fabrics to a certain place, and not able to move 
or to go in search of their food, arc particularly fond of those places, 
where this want is redressed by the motion of the water near 
them ; and we accordingly find the growth of coral most vigorous 
in those places where the water of the sea is most exposed either 
to surf or to periodical currents. The following sketch (Fig. 2, Plate 
IV,) is meant to show a very common section oftliese recf*T)elonging 
to what are termed by Darwin, fringing reefs, with the annexed 
coast laud: 

m. 'l"he older formation of the Island. 

n. Limestone. 

o. Coral. 

D (> is high water line, and E B the low water line. From A to B 
are tlu‘ living corals, and here the surf is heaviest. The plain from 
B to (J, nearly dry at low water, is formed by a conglomerate of 
fragments of corals, shells, and j)ieces of the surrounding rocks, 
(/ J rcj)rescnts a small bank formed by the surf at high tides, (aided 
by the action (»f the wind upon the dry coral sand) hca])ing up frag- 
ments of corals, and from F to (» the soil is found to be composed 
of fragments of corals and gravel intermixed with vegetable matter ; 
this j)art is no longer overflowed by the waves, but entirely incorj) 0 - 
rated with the Island : it is covered with a rich vegetation, and 
affords the natives nearly all their sup})lies for shelter and food, 
su])porting their huts and nourishing their cocoa-nut trees. Suppose 
the, living corals at A B should ttikc to building farther out, the 
bank at C F and the jungle are likely to follow in the same diw^ctioii, 
and the land will increase according to, the general geological laws. 
But if this action is further conjoined with a general prising of the 
land by subterranean forces, the augmentation of the land will go on 
in a greater degre/j. It is very curious to see from the distribution 
of this coral-land how different the outlines of some islands have 
been, even at a comparatively recent period, from their present form ; 
to see how different parts of larger islands liave by themsehes before 
formed smaller islands, and how smaller islands are in rapid progress 
to be incorporated in larger ones. I often ])cuetrated from the shore 
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through the jungle into the interior of the islands by the hel}) of 
rivulets, which, as annual streams, hollow out the ground to the 
depth of twelve feet, and leave their beds dry when the periodical 
rains have subsided. Here I found the conglomerate of large pieces 
of corals at the height of more than twenty feet above the highest 
stand of the sea; but still I did not consider this as sufficient to 
prove the rising of the land, until I found the most doubtless traces 
of the same thing on the coast of the Island Bampuka. On the 
south-west side of this, there is a steep cliff of coral limestone, A B, 
(Fig. 3, Pi . IV,) close to the sea, raised to the height of forty to fifty 
feet, and resting on the Plutonic rock, fragments of which are con- 
tained in the lower parts of the calcareous rock. The coral formation 
here took its rise when the water touched the j)oint C, and proceeded 
outward during the rising of the land, until it met with some 
hindrance near B, probably a sudden steepness of the Plutonic roek, 
giving no support to the building of the corals. This fact might be 
of some importance as a confirmation of the theory of Darwin, who 
considers the fringing reefs as characteristic of those tracts of land 
which contain active volcanoes, (as Barren island,) and which are in a 
state of progressive elevation. 

These few remarks, My dear Sir, I hope will give you some idea 
of what I have seen on the Nicobjir Islands, the geological study 
of which, afforded me occupation as well as amusement during my 
stay on this wild and solitary place. In case Capt. Lewis should go 
directly to Calcutta, I will send with him a small case witli speci- 
mens of the rocks surrounding this harbour. A more complete col- 
lection of all those kinds of rocks which constitute the Nicobar 
Islands, 1 am arranging for you at the Little Nicobars, where I have 
established my museum and chemical laboratory in a hut. This I 
will have th^ honour ♦of sending you from Penang, together with 
a more circumstantial description. But still I should be very glad, 
if you would honour some of the above observations with a corner in 
your Journal ; and lastly, I desire you not to forget that this letter is 
written by a foreigner, who hitherto had only very little opportunity 
of practising English correspondence. 1 remain, &c. 

Nangkooiy Harbour^ VMk Mag, 184C. 11. Rink. 



Geology of the Nicobar s. 213 

i^pecimens received from Dr. Rink, %oith the above interest incf letter . 

Conglomerate covering the Plutonic rocks at Nangkoory. 

Claystone, with some of the sandstone alternating w'ith it, at Kaiiiorta. 
Claystone very common on the Island of Kainorta, with some sulphate 
of magnesia. 

Conglomerate sandstone of Kamorta. 

Sulphate of magnesia found in the claystone of Kamorta. 

Plutonic rocks near the village Unjadug, Nangkoory. 

Claystone from the flagstaff hill at the Nangkoory harbour. 

Sandstone alternating with the claystone at Kamorta. 

Plutonic rock near the village of Alhacoong, Nangkoory. 

(Uaystone very common on the Island of Kamorta, taken from the flagstaft‘ 
hill at the Nangkoory harbour. 

Conglomerate sandstone, Kamorta. 

Claystone near the village of Unjadug, Nangkoory. 

Small Dyke in the Plut(jnic rocks at Nangkoory. 

Sulphate of lime found in the claystone at Kamorta. 

Conglomerate alternating with the claystone at Kainorta. 


Correspondence with Major Jenkins, on the discovery of Coal of a 
very svperior descrq)tio7i^ m a neiv sitnation in Upper Assam, By 
Lieut, Dalton, (Plate V.) 

LPrivate liCtter from Major Jenkins to Dr. McClelland.] 

I have great pleasure in sending yon herewith a few specimens 
of coal which have just been sent me by Lieut. Dalton. They arc 
from an entirely new locality under the Abor hills, a little above 
Dibrooghur, or about the jioint wljere the hills ajiproach nearest to 
the river : the exact spot is unknown to me. The veins were found 
in a small Nullah called the Durjmoo, just a little within the gorge 
of the hills. 

We are indebted for this discovery to Lieut. Dalton and Captain 
Reid, who have been lately making a small excursion up the Durj- 
moo, the first ever made by an European. 

The only point of geology that Dalton notices as connected with 
this coal, is the following ; — 

“We entered the gorge of the hills through which the river 
(Durjmoo) emerges to the plains, and found ourselves, by a sudden 
transition in a very deep ravine, locked in by most precipitous hills 
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with bases of bare rock, of a dark red sandstone, in which were veins 
of the coal, some specimens of which I send you. Having no im- 
plements of any kind with me, I could only break off pieces exposed 
to the atmosphere. I suppose therefore much better specimens could 
have been procured by a little mining.” 

The Durjrnoo is juobably the first stream that falls into the Ber- 
hampootur, west of the Dihong. I have asked Dalton to give me a 
little sketch of the place, and any further particulars he can recollect. 
I will also try and get a boat sent up for further specimens. 

In going up the nullah, Dalton and Reid passed through some 
scattered hamlets of Abors, who make a precarious living by selling 
rough hewn oars to the Dooms. 


FromMajoi'Y. Jenkins, Commmmier of Jssam, toJ. McClelland, 

Secrefart/ Coal Comm}it(*(\ Dated Gowhafty, 28/A Jahj^ i81G. 

I have tlui honour to forward a copy of a letter from Tieut. Dalton, 
of the 18th instant, reporting the discovery of some veins of coal 
under tlie Abor hills, at a point nearly due north from Dibrooghur, 
by himself and Caj)tain Reid, of the x\rtillery Regiment. A copy of 
a sketch map by Lieutenant Dalton accompanies — and I beg to 
mention having sent some samples of the coal to your address by 
ilawk banghy. 

2nd. I shall be obliged by an opinion on the quality of the coal as 
early as convenient.* Tlie locality seems most convenient, and should 
the coal ajipear of sutficicut value, I would endeavour to have further 

researches made as to the number, and extent of the beds, early in 
the cold weather. 


From Lieutenant E. T. Dalton, Jimior Assistant to the Agent 
Governor General, to Major F. Jenkins; Dehrooghvr, the 18/4 
July, 184(). 

The specimens of coal I had the honour of sending for your inspec- 
tion some days ago, were found by me on the banks of a small river 
called Durjrnoo, to shew the position and course of which, and the 
place where the coal was found, with relation to Debrooghur and the 
* It is pitch coal, of a very superior ileseription, — J. 
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Brumahpooter, 1 have tlie honour to annex a rough sketch maj). 
(See PI. IV. Fig 3.) 

2nd. Last month Captain Reid, Commantling Assam Local Artil- 
lery and myself heard of this river, and went in search of it, as it had 
not been previously explored, and was only known by name as one of 
the auriferous streams of Luckimpore. Rising in the northern Abor 
hills, and falling into the most western of the great Sootis, of the 
Brumahpooter, it flows through that unfrequented portion of the 
valley of Assam extending from the Dching river to the Seesee 
villages. 

3rd. As it is nearly dry in the cold season its hill course must be 
a very short one, it emerges on the plains of Assam from a de(*p ra- 
vine, between high cliffs of crumbling and ver}'^ porous sandstone, 
interlying which, we observed the veins of coal in layers, as near as 1 
could guess of from three to eight inches in thickness, with a very 
gentle dip and inclination as if the direction of the veins was from 
under the Bruniahjiooter. 

4th. Having no iron instruments of any description with us at the 
time, and being anxious to return to our camp as speedily as possi- 
ble in consequence of the intense heat of this confined valley, and 
the increasing force of the mountain torrent wc were endeavouring to 
stem, I was imahle either to observe much, or to secure more favoiir- 
fible s])eciinens ; those sent being broken from the thinnest veins, 
where a fracture in the overlying rocks had laid bare a portion of the 
coal and rendered it easy of removal. 

oth. From the number of parallel layers seen in one spot however, 
it is probable that a more extended search would bring to light 
larger and finer veins. Such a search would best be prosecuted in 
the cold season, when the hill course gf this stream might be ex- 
plored to some extent on foot, it being used a routg of communi- 
cation with the plains by some of the Abor tribes. 

Oth. On my return to Debrooghur, I sent the men, who had gone 
with us, back with pickaxes, hoping they would be able* to bring a 
boat-load of the coal, but the river was so flooded when they got to 
the foot of the hills that they were unable to take up the boat, and re- 
turned with only a small basket full of broken fragments. 
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Until the quality of the samples sent has been tested, and it is 
ascertained that there is a bed sufficiently productive to be worked 
with profit, it is hardly worth while reporting at any great length on 
the product, but I may add, if it answers expectations on the above 
points, that the situation is most favourable in being so near the Bru- 
malipooter, at a point (Dibroo Mookh,) where it would be peculiarly 
advantageous to have fi coal depot in the event of steam navigation 
being introduced. 

7th. We received intelligence of three other small rivers flowing 
from the northern hills into the Boon Sooti of the Brumahpooter 
between the Dirjmoo and the Dihong rivers, and we saw the mouth 
of another hill stream, called the Demoo, an affiucnt of the former : 
it is probable that an examination of the hill courses of all these 
streams will lead to the discovery of more veins of a similar coal. 

I have picked up bits of it in the beds of the Soobunsheri and 
Soondrie rivers of the north bank, but though I have examined the 
hill courses of both these streams, I never came upon any veins or 
beds of coal. 

8th. I am sending by to-day^ s dawk a box containing a few more 
samples, and a fragment of the rock with a bit of the coal attached 
to it. 


Fifteenth Meeting of the BritUh Association for the Advancement of 

Science. 

Friday, June ‘20th. 

Section A.— MATIIKMATICAL AND PHYSICAL SCIENCE. 

‘ On the Influence Of Friction on Thermo-Electric Phenomena,’ 
by Prof. P. Erman. — This communication was made by his son, 
M. Adolphe Erman, who had been invited to the, Magnetical Con- 
ference. 

M. Paul Erman examined the influence which friction, at the point 
of contact of two heterogeneous metals, exercises on the needle of a 
Nobili multiplier, combined with the metals. He then briefly recapi- 
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tulated the histo^Fof tliis part of electrical science, and resumed 
by saying, that between the two extremes of electric omnipotence 
and of electric nullity, which have been attributed to the friction of 
conductors, he endeavoiued to find out the mean course of truth. 
The first step he reached in this career by a great variety of experi- 
ments, (on dilFerent groups of metals, their primitive temperature 
being equal to that of the surrounding space, or lower or higher than 
it,) was, that the effect of such friction is always like that of an 
addition of heat to the point of contact. This was shown, among 
other methods, by the fact that groups of metals which, by difference 
of temperature, give rise to an electric current of an anomalous weak- 
ness or direction, act similarly when rubbed. This" applies to galena, 
sulphuret of molybdena, and some others. In allusion to this in- 
termediate office of heat, our author calls the dynamical electricity 
produced by the friction of conductors, the tribo-thermic electricity. 
But now the wonders and paradoxes which happen where things are 
in the status nascendi present themselves once more in this case; 
but when exerting its tribo-thermic effect, it is neither like conducted 
heat nor like radiant heat. Indeed, its production when friction 
commences, and its disappearance when friction ceases, prove entirely 
independent of the mass of the rubbing bodies ; and almost inde- 
pendent, also, of tlie duration of the process which produces it. 
M. Erman points out, that these remarkable facts seem to be highly 
favourable to the supposition of a peculiar kind of molecular vibra- 
tion, excited exclusively in the rubbed points, and spreading through 
the conducting medium as instantj^ieously as electricity docs. Con- 
nected with this fact is a circumstance which M. Erman thinks will 
be used for the measurement of tribo-thermic effects, almost* in the 
same way as the two fixed points of our thermometers arc used 
for temperature ; viz.— there exists, for any group of j:licrmo-elec<ric 
metals, a given positive and a given negative difference, between 
their temperature and that of the surrounding space, which, when 
previously existing at the point of contact, continued friction will 
have no further influence on the electric current. In another part 
of this valuable paper, M. Erman reports some facts connected with 
the brilliant discovery of Peltier, that, according to the direction in 
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which it travels, an electric current can as wMT cool as heat the 
point of contact of heterogeneous metals. He examined the effect 
of friction on bismuth and antimony in the four following cases ; — 


When heated. 

Antimony. 

Bismutli. 


When at the temperature, 
of surrounding space. 

Bismuth. 
Antimony. 
Bismuth. 
Antimony . 


When cooled. 


Antimony. 

Bismuth. 


and he found, that the same act of friction produces in these different 
cases, and with regard to the different metals, at one time a gain 
of electricity accompanied by a gain of heat, at another time a 
loss of electricity with a gain of heat ; again, either a loss or gain of 
electricity joined to a loss of heat ; and asks, may it be hence inferred 
that heat when nascent has a property sj)ecifically different from 
that of heat residing in a metal ? Are we perhaps on the eve of 
finding at length something analogous to the brilliant discovery 
of Peltier, that galvanic electricity produces heat when proceeding 
from antimony to bismuth ; and cold when travelling in tlie opposite 
direction? by which M. Lenzhas produced congelation. M. Erman’s 
chief object in communicating this paper to the British Association 
was, to excite British philosophers to engage in this almost new 
branch of investigation of tribo-thcrmic electricity. At the same 
time, he excuses the imperfections of the investigations submitted, 
by the extreme difficulties ofsiich delicate experiments. Among 
these, he particularized the almost unavoidable influence of hetero- 
gencouc rheophores, which must be joined to the metals under 
examination. This difficulty caused him wholly to reject tlic first 
set of his exp^iments, until at last he found that the interposition 
of a plate of pure plumbago between each metal and its conduct- 
ing wire proves an excellent means for limiting the anomalous pro- 
duction of electricity, without lessening the conducting power of the 
system. In conclusion, M. Ennan suggests an important practical 
application of this tribo-thermic electricity. Instead of the voltaic 
apparatus in an electric telegraph, which is variable in its effects and 
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expensive in its application, and may by use get deranged or incapa* 
ble of action, perhaps at a moment when most required, he proposes 
to substitute this purely mechanical mode of exciting electricity, 
so as to effect a distant magnetic needle, and thus transmit signals. 
It is accomplislied by simply removing a detent from a piece of 
clockwork, when a disk of bismuth rubbing against one of antimony 
excites the distant needle. He has tested the method for tolerably 
long distances. 

A Report was read from the Committee appointed at York, 
consisting of the Rev. Dr. Robinson, Prof. Challis, and Lieut. 
W. S. Stratford, RiN. for the purpose of continuing the publication 
of the British Association Catalogue of Stars, with the sum of 615/. 
at their disposal : — 

1. That the Catalogue is completed, and ready for publication. 

2. That the MSS. kc. have been deposited at the Kew Observatory. 

3. Tliat the whole of the ex})enscs incurred in the production of the 

Catalogue (.500 copies) have been paid, and that no further grant 
will be needed. 4. That of the grant of 61.5/. there has been 
expended, agreeably to the accounts sent herewith — For press-work, 
40/. ; printing and paper, .51 1/. T,5^. binding MSS. 1 1/. 14^. Ot/. ; 
total, .56.3/. JM. ()(L ; leaving a balance of .51/. 10^. 6r/. 5. That the 

entire cost of the Catalogue hjis been — For books, 4/. ; skeleton 
forms, ()4/. ; calculations, .537/. 16«. 6</. ; printing and paper, .511/. 

1 55. ; press-work, 75/.; binding MSS. 11/. 145. 6d ; total, 1,204/. 
65., which is ecpiivalent to nearly 2L 8s, for each copy. 

» W. S. Stratford. 

The Dean of Ely bore testimony to the importance of the printing 
of this Catalogue to the interests of science, and commented on 
the very small cost at which it had beei\ acliieved. 

The Committee appointed at York, consisting of Sir J. llcrschel, 
the Astronomer Royal, and Lieut. W. S. Stratford, R.N., to continue 
the reduction of the Stars in the Ilistoire Celeste of Lalandc, and 
the Coelum Australe Stelliferum of Lacaille, made the following 
Report : — 

JlisL CH. 1 . That the whole of the Stars in the Histoirc Celeste 
have been reduced. 2. That the press-work has proceeded as far 
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as sheet 2 T, ending with No. 26^240 of the Catalogue. 3. That 
the whole will be ready for publication before the next meeting of the 
Association. 

Lacaille. — 4. That the whole of Lacaille's Stars have been re- 
duced. 5. That the Catalogue is printed, and there remains to be 
prepared the Preface and Notes, both of which have been delayed by 
the lamented decease of Prof. Henderson. 6. That this Catalogue 
will also be ready for publication before the meeting in 1846. 
7. That the balance of the Government grant of 1,000/. for printing 
these Catalogues was, at the previous meeting, 934/. 2^., out of which 
there has been paid to the printer, on accoUht, 300/. ; leaving 
a balance of 631/. 2«., the whole of which will be required before the 
next meeting. 8. That the appointment of a committee to continue 
the printing of these works is necessary. 

W. S. Stratford. 

‘ On a new Aiienometer, by Mr. Goddard ; ’ [see a letter from 
Mr. Goddard, Ath. No. 882.J 

‘ Meteorological Observations made at Huggate, Wold, Yorkshire,’ 
by the Rev. T. Rankin. Mr. Rankin exhibited tables. The chief 
results were : — 


The elevation was about 700 feet above the level of the 
sea. The greatest monthly range of the barometer was 

Greatest daily range 

The highest barometer, February 24th 

The lowest, May 15th 

The highest thermometer, .)uly25th 

The lowest, February 23rd 

Greatest monthly raijge of thermometer (May) . . . . 

r 

Greatest daily range, May 9th 


I 0-850 

. 0-290 

29-950 
. 28-240 
74“ 

. 20“ 

34“ 

. 29“ 


The deficiency of rain for the year was 10 inches. In the month 
of December, Millington Springs, in the adjoining parish, and which 
flow from the top of a bed of clay lying below a chalk rock, above 
200 feet thick, were as low as in the summer of 1826. 



Proceedings of the British Association. 221 

Rev. T. Rankin’s additional Thennonietrical Observations in a 
deep well at Huggate. The well is 348 feet in depth ; — 


December 9th, 1844, top of well . . 

. . 38 degrees, at 4 p. m. 

>5 

1.50 feet deep . . 

. . 42 

ft 

n 

300 feet deep . . 

. . 45 

>» 

ff 

water at bottom . 

. . 43 

tf 

March 11th, 1845, . 

. top of well . . . 

, . 32 degrees, at fi p. m. 


1 .50 feet doM’n . . 

. . 38 

ft 

M 

300 feet down 

. . 44 

ft 

ft 

»» 

water .... 

. . 43 

ft 

April 5th, 184.5, . 

. top of well . . . 

. . .50 degrees, at 2^ p. m 

If 

1 00 feet deep . 

. 45 , 

ft 

ff 

200 f(‘et deep . . 

. . 45 


if 

300 feet deep . . 

. . 43 

ft 

M 

water .... 

. . 42 

ft 

April 23r.l, 1846, . 

, . top of wcll^ . . . 

. . 59 degrees 

at 2 p. M. 

f* 

100 feet deep . . 

. . 55 

M 

» 

200 feet deep . . 

. . 50 

ft 

»> 

300 feet deep . . 

. . 47 

ft 

» 

water .... 

. . 45 

ft 

June .3r(l, 1845, , . 

. top of well . . . 

. . 70 degrees 

, at ] p. M. 

ff 

100 feet down 

. . d.5 

ft 


1.50 feet down •. 

. . GO 

„ 


200 feet down 

. . 55 


yi 

300 feet down 

. . 52 

»» 

jf 

water .... 

. . 4(> 

ft 


The average of Uicse five \^as — of the sluift 47*08 

„ „ of the water 43*8 


The average of Uicse five \^as — of the sluift 47*08 

„ „ of the water 43*8 


‘ On the Baron de Bode’s Insulated Compass,’ by J. Y. Oliver. — 
The object was to insulate the compass from the action of the iron of 
the ship. The contrivance was this : a double glass bowl, the 
intermediate space being filled with me/cury, was made to act as the 
bowl of the ordinary compass. It was hung in gymoals, and pro- 
tected with lead. This rendered it very heavy and cumbrous. 

Mr. Dent objected, that if this insulation would protect the needle 
from the action of the ship’s iron, it would also shield it from the 
directive force of the earth, and therefore render it useless : but upon 
placing a poker near the compass, it was distinctly alFected through 
the insulating mercu^}^ 
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SATURDAY. 

" On some Points in the Meteorology of Bombay,’ by Col. 
Sabine. — It would be impossible, within reasonable space, to give an 
intelligible abstract of this communication, it being itself a statement 
of conclusions derived from multitudinous observations. This, how- 
ever, is to be the less regretted, as the communication is to be print- 
ed in the next volume of the Reports. The following are a few parti- 
culars, selected as a sample : — In a communication to Section A. at 
York, it had been shown, by a comparison of the two-hourly ob- 
servations at Toronto, that when the gaseous and vapour pressures 
had been distinguished in the total barometer pressure, their annual 
and diurnal variations exhibited a striking and instructive accordance 
with the annual and diurnal variations of the temperature. And 
when these were projected in curves the characteristic features were 
seen to be the same, consisting in each case of a single progression, 
having one ascending and one descending branch. The epochs of 
maxima and minima, and other circumstances, having so close a 
correspondence as to manifest an intimate connection. The conclu- 
sions deduced from the facts at the York meeting, being compared 
with the results derived from the observations of M. Krcil at Prague, 
showed that the characteristic features of the periodical variations at 
Toronto were not peculiar to that locality, but might rather be consi- 
dered as belonging to a station in the temperate zone, and in the 
midst of a continent. Soon after the York meeting, the publicjition 
of the Greenwich Magnetical and- Meteorological Observations for 1 842 
enabled Colonel Sabine to add a postscript to the printed account of 
this comparison ; showing the correspondence of the results at Green- 
wich with the periodical march of the phenomena at Prague and 
Toronto. From these ^premises it was inferred, that the normal 
state of the diurnal varieties of the pressures of air and vapour, and 
of the force of the wind in the temperate zone, might be that of a 
single progression, with one maximum and one minimum, the epochs 
of which should nearly coincide with those of the maximum and 
minimum of temperature. But a more complex state of the pheno- 
mena was to be looked for in particular localities, particularly where 
a juxta-position should exist of columns of air resting on surfaces 
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differently affected by heat (as those of sea and land), and possessing 
different retaining and radiating properties. Within the tropics, the 
well-known regular recurrence of land and sea breezes for many 
months made it obvious, that a double progression in the diurnal 
variations of the force of the wind must exist, — and rendered it pro- 
bable that a double progression of the gaseous pressure would also 
be found. It was, therefore, with pleasure that he received from 
Dr. Buist a copy of the monthly abstracts of the two-hourly me- 
teorological observations made at the observatory at Bonibay, accom- 
panied by a copy of his Meteorological Report for that year, giving 
a full account of the periodical variations of the wind ; and in the 
explanations thereby afforded of the diurnal vWiations of the 
gaseous pressure at Bombay— which, although at first sight more 
complex than at the stations of Toronto, Prague or Greenwich, 
Colonel Sabine conceives to be equally traceable to variations of the 
temperature. The Observatory at Bombay is situated in the Island 
of Colabah, in north latitude 18® 54', and east longitude 72® 50', at an 
elevation of 35 feet above the level of the sea. Col. Sabine then 
described the tables as received, and the reductions to which he sub- 
jected them. The sun at Bombay is vertical twice in the year, viz. 
in the middle of May and towards the end of July. The rainy sea- 
son sets in about the commencement of June (in 1843 on the 2nd of 
Jime,) and terminates in August; but with heavy showers, of no 
long duration, continuing into September. During the rainy season, 
and in the month of May, winch commonly precedes it, the sky is 
mostly covered with clouds, by wjiich the heating of the earth by 
day and its cooling at night by radiation are impeded, and the range 
of the diurnal variation of the temperature lessened ; ai|d the 
strength of the land and sea breezes in those months is also com- 
paratively feeble, — sometimes almost without rfilternation. For these 
reasons he has, besides the tables, collected into one view the means 
of the months of May, June, July and August, or the cloudy months, 
in order to contrast them with the months of November, December, 
January and February, when the sky is for the most part qlear. 
These reductions being made, the diurnal variation of temperature is 
found to have a single progression, being a minimum at 18 hours 
(6 o’clock, A.M.,) and a maximum at 2 hours , the average difference 
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being 7’ '77 in the clear season, and 3® ’71 in the cloudy ; the mean 
of the year being 5* *7. The tension of the vapour also exhibits the 
general character of a single progression, increasing from a minimum 
at the coldest hour to a maximum about the warmest : with a slight 
irregularity at noon, requiring future confirmation. In the gaseous 
pressure, however, we find a double progression distinctly marked ; 
one maximum occurring at 10 hours and another at 22 hours : one 
minimum at 4 hours another at 16 hours; and this double pro- 
gression is Vound both in the cloudy and in the clear season, with 
only a slight difference in the hours of maxima and minima : the 
principal inaximuin i»i the cloudy season being at 20 hours instead 
of 22 hours, and the inferior minimum in the clear season being 
at 12 hours instead of 10 hours. The range of its diurnal variation, 
like that of tlie toniperature, is more than twice as great in the clear 
as ifi tlie cloudy season. Col. Sabine then proceeded to describe the 
phenomena of the direction and force of the wind ; and finds, from 
Dr. Buist’s lle[)ort, that for 200 days in the year there is a regular 
alternation of land and sea breezes ; and, therefore, there is a double 
progression of the daily variations of the force of the wind during 
these 200 days. The land breeze usually springs up about lOA. or 
between 104. and 144. blows "strongest and freshest towards day- 
break, and gradually declines until about 224. at which tiipe it 
changes, after a lull of an hour or an hour and a lialf. The sea 
breeze then sets in — the ripple on the water indicating its com- 
mencement ; being first observed close in shore, and only extending 
gradually out to sea. The sea breeze is freshest about 24. and 
progressively declines in the evening hours. Col. Sabine then pro- 
ceeded with an explanation of the facts : and showed their coinci- 
dence with the principles, — including, as a necessary element, the 
separation of the aqueous and gaseous pressures. He then showed, 
that in the annual variations, the leading features are closely analo- 
gous to those exhibited at Toronto, Prague and Greenwich, — viz. 
a correspondence of the maximum of vapour pressure and a minimum 
of gaseous j)ressure with the maximum of temperature, and of the 
minimum of vapour pressure aud maximum of gaseous with the 
minimum of temperature ; and a similar march of the three varia- 
tions — but the epochs or turning-points not in every case identical. 
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yet having an obvious connection. He then gave a tabular view 
of the monthly means for 1843 of the temperature^ vapour pressure, 
gaseous pressure, barometer and humidity ; and pointed out in detail 
their peculiarities and dependencies ; and concluded by submitting 
the importance of either admitting or rejecting the propriety of 
separating the two pressures which unite in forming the total 
barometric pressure. The remarkable fact recently brought to light 
by Sir James Ross, as one of the results of his voyage, that the 
mean height of the barometer is nearly an inch less in tfic latitude of 
75® S, than in the tropics, presses the consideration of this point 
upon our notice; for it is either explained by the diminution of 
the vapour constituent in the higher latitudes, which diminution 
appears nearly to correspond to the decrease of barometric pressure 
observed by Sir James Ross, — or it is a fact (not hitherto attempted 
to be explained oil any other hypothesis) of so startling a character 
as to call tor immediate attention. 

Col. Sykes said, that there was one })oint to wJiich, in his opinion. 
Col. Sabine had not assigned due importance, — viz. the influence 
of the monsoons. The disturbed atmospheric state during these 
extended from 52 to 120 days in the year, and gave rise to great, 
fluctuations of the barometer and thermometer. — Prof. Lloyd urged 
the importance of separating the gaseous pressure from the pressure 
exercised by the more fluctuating constituent of the atmosphere, 
and congratulated Colonel Sabine on the advance he had already 
made in tracing the parts of the entire phenomena due to each ; this 
he exemplified by pointing out va|;ious points of diflFcrence between 
the meteorology and the climate of St. Helena and of Dublin. — Prof. 
Dove was of opinion that the separation of the gaseous jiressure 
from that of the aqueous does not lead to such simple results as 
those which he obtained by calculating th» observations made at 
other places. Hence the question might arise, whether this separa- 
tion was generally applicable. He then showed, tliat the elasticity 
of vapour diffused in the atmosphere is so small in the interior of the 
continent of .\sia, that the curve of the whole l)arometric pressure 
is of the same form as that found for Europe, when from the 
barometric pressure we subtract that of the aqm;ous vapour. By 
this means, the curves for all places assume the same form, showing 
a single maximum and a single minimum , and this as well witli 
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reference to the daily as annual variation. Tliis leads us to a more 
precise definition of continental and sea climate ; the former is one in 
which the diminution of pressure caused by the expansion of air 
by heat is greater than the increase of pressure produced by the 
evaporation of water ; the latter in which the contrary takes place. 
The separating line, being that in which the compensation is exact, 
passes between St. Petersburgh and Moscow. The true phenomena 
of a continental climate are not met with in America, because there in 
the summer^months the quantity of vapour is so great as to produce 
an over-compensation. — Sir J. Herschel spoke of the fact stated 
by Sir James Ross of the low mean state of the barometer in the 
southeni seas, and concurred in the opinion, that the special attention 
of meteorologists should be directed to it. 

* On M. Kreil’s Self-Registering Meteorological Instruments,’ by 
Baron von Senftenberg. — The self-registering instruments of M. Kreil 
register at intervals of 5' continually the state of the barometer, 
of the thermometer, and of the hygrometer. The instruments are 
placed at Prague and at Senftenberg, wliich is nearly due east of 
Prague, about 100 English miles distant. It is situated on the Adler, 
1281 Paris feet above the level of the sea, in latitude 50® 8' 8", and 
longitude east of Greenwich \h. .5' 46" '98 ; situated on lias and mica 
slate, and near higher grounds of granite, gneiss and old red 
sandstone, and considerable forests. Prague is in a more level coun- 
try, with the river Moldau flowing through it in a breadth of about 
200 fathoms : it is only 524 feet above the level of the sea, ^vithout 
much wood-land in its neighbourhood ; the surrounding hills being 
lias, sandstone, and argillaceous schist. The Baron then exhibited 
the dotted curves produced by the instruments, and the curves 
and mean curves and tables deduced from them ; and showed their 
use, by comparing the curves of Senftenberg with those of Prague, in 
informing us at which the changes began to occur first ; this was 
readily inferred from the coincidences of the curves after having 
arrived at maxima and minima; — and concluded by pointing out, 
as an exemplification of their utility, the curious relations at each 
place during some remarkable thiuider-storms. 

Sir J. Herschel next laid before the Section the Report of the 
Magnet ical and Meteorological ('ommittee. As this Report was 
printed and circulated among the inonbers before the commencement 
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of the meeting, in order to facilitate the proceedings of the Magnetic 
Conference, Sir John did not think it necessary to occupy time by 
reading it at length ; he, therefore, merely read the conclusion, which 
contained the request of the Committee that the necessary grant 
of money should be continued. One branch of the Report, however, 
had not been ready in time to be printed with the rest — viz. — 

‘On Atmospheric Waves,’ by Mr. W. R. Birt. — The autlior 
divided his Report into three parts. In the first he noticed the 
regular rise of the barometer every month above 30 inchSs ; and the 
apparent regularity of the flowing of the waves producing the maxima 
and minima. In the second, the recurrence of the symmetrical wave 
observed in November, 1842, in November, 1843, and in October 
and November, 1814. And in the third he gave the latest results 
of the examination of the systems of waves traversing Europe from 
the btb to the 1 1th of November, 1842 ; being a continuation of the 
Report presented at the last meeting. The Astronomer Royal 
having shown, in the volume of Magnetical and Meteorological Ob- 
servations made at the Observ^atorvs Greenwich, during 1841 and 
1812, that in every month the barometer rose above 30 inches, Mr. 
Birt found the same results upon comparing the observations made 
at Toronto with those at Greenwich ; so that, on both sides of the 
Atlantic, th(' barometer rises above 30 inches every month : and 
a closer comparison ajjpears to indicate that the rise occurs twice 
every month. The author exhibited the barometric altitudes at 
several epochs, tabulated so as to show the force of these deductions ; 
and, by tinted and coloured diagrams, he exhibited the connection 
that existed between the force and direction of the wind and the transit 
of these waves. He also traced the consequences that should, result 
in many varied respects on the supposition of such waves passing 
along, and sliowed that these were in stuicit harmony with the 
actually observed ])henomena at Greenwich, Prague, Munich and 
Toronto: and, as the latest result of his researches on this new 
and curious branch of inquiry, he exhibited a tabular view of five 
waves — viz. two from Scilly to Longstone, one from South Bph 
to St. Catherine’s Point, one from Glasgow to St. Catherine’s and 
from Brussels to Geneva, and one from Dublin to Bardsay ; in which 
he compares the epochs of transits of the anterior trough, the crest 
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and the posterior troughs of these waves and their amplitudes, 
as to the number of miles traversed and times of traversing, from 
which he deduces a velocity of transit varying from 25 to 3 1 miles 
per hour: and in concluding his Report Mr. Birt remarked, that 
it is characteristic of waves that different systems pass onwards 
without destroying one another ; each wave of each system pursues 
its own path although crossed by others ; and it can be followed 
in all its individuality. In this inquiry three systems of waves have 
been detected, or at least three barometric maxima ; these maxima 
have been found to move across the area in three different directions, 
having on each side a diminution of pressure. The progress of each 
of these maxima appears to have been independent of the others : 
thus, at the opening of the observations, the line of greatest diminu- 
tion of pressure on the English area was from Glasgow to St. 
Catherine’s Point ; at a later period, thej observations indicated 
the direction of maxima at right angles to this line, and that a line 
cutting this line of maxima transversely passed through Geneva 
and Brussels, nearly parallel to the former ; it was in this direction 
the wave was considered to have been moving. The barometric 
phenomena in this direction progressed slowly. While these move- 
ments were proceeding over the area, the barometric differences 
between Scilly and Longstone increased ; the latter station exhibited 
a much less pressure than the former. At length, a decided line 
of maximum pressure is traced from Dublin to Geneva, after which 
the barometric affections at the stations at Scilly and Longstone 
are reversed, Scilly being the lowest and Longstone the highest. We 
have, therefore, a cause simultaneously operating on the barometer 
with that which produced the movement from Glasgow to St. 
Catherine’s Point and from Brussels to Geneva, but distinct as the 
phenomena progressed jiii different directions. During the period 
that these two distinct, but contemporaneous causes are in operation, 
producing certain barometric phenomena in certain directions, and 
from the last of which wc should expect at certain stations — Scilly 
and Longstone, for instance — a rising barometer, wc actually find 
it falling rapidly, but not without exhibiting the same phenomena 
that characterize this fall as resulting from a wave. A decided 
line of maxima is observx'd ; and in the same line, at a subsequent 
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period, we fixjd a line of minima. We can, therefore, as previously 
remarked, trace each of these distinct sets of barometric phenomena 
in their own peculiar directions^. It is, however, the reduction of the 
observations to the level of the sea that enables ns to do this : 
tlie rise and fall at any one station, as exhibited by curves (times 
being used as abscissse) give the combined effects of the three 
systems ; and unless they are separated by taking the distances of the 
stations into account, we are perplexed with the apparent irregularity 
of the atmospheric changes. 

Sir J. Herschel said it was a remarkable circumstance, that Mr. 
Birt had been able to trace so close a connection between phenomena 
wliich had been observed at such distant places, and with consider- 
able intervals of time. The subject promised to lead to important 
results. 

* On the Results of the Magnetic and Meteorological Observations 
at Sir Thomas Brisbane’s Observatory, at Makerstown, in the year 
1842/ by J. A. Broun. — The following are the points of chief im- 
portance in the paper. From a comparison of five months, in 1841, 
with the corresponding five months of 1842, the yearly movement of 
the north end of the declination magnet is about five minutes towards 
the east. The horizontal component ‘of the earth’s magnetic intensi- 
ty increases, and the vertical component diminishes considerably 
in the year ; the diminution of magnetic dip being about five minutes. 
A new method has been adopted in order to obtain the temperature 
corrections for the hifilar and balance magnet; it is described in 
tlie sixteenth volume of the Transactions of the Royal Society of 
Edinburgh. It was merely mentioned that very consistent results 
had been obtained by different methods of comparison of th^ usual 
observations for the positions and temperatures of the magnets. 
When the observations of the balance magnetometer arc corrected by 
this method the diurnal range of the vertical intensity has been found, 
like that for the horizontal intensity and declination, to increase 
regularly from the winter months to the summer months. The 
annual period of the horizontal intensity as deduced from the correct- 
ed observations of the bifilar magnetometer for 1842, is striking; 
a minimum of intensity occurs before or about each equinox, and 
a maximum before or about each solstice. The observations at 
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Toronto in Canada, in 1842, when corrected by the same method, 
indicate exactly the same periods. The monthly means for Maker- 
stown and Toronto were projected in curves, which were exhibited ; 
the two curves were almost identical, the increase of horizontal in- 
tensity being greatest in the end of the year at Makerstown. The 
corrected observations of the balance magnetometers confirm in some 
sense the results from the bifilar, inasmuch as they also show the 
same annual periods of maxima and minima for the vertical intensity. 
As a severe test of the accuracy of the instruments and the methods 
adopted, the results for the magnetic dip deduced from the true force 
magnetometers were compared, both as to diurnal and yearly change 
of dip, with the results obtained from the inclinometer, and they were 
found to agree. From the meteorological observations it was found 
that the range of the monthly means of the pressure of dry air, was 
nearly the same as for the moist air. The mean of the three- 
monthly maxima and minima of temperature for each quarter of the 
year, was found to differ only by a fractional part of a degree from 
the mean of all the daily maxima and minima for the same period. 
The mean of the monthly maxima and minima of atmospheric 
pressure is less than the mean pressure for the whole year. This, it 
is conceived, has been found to hold always true, at least for places 
within the latitudes 50® and 60® north ; the reverse probably takes 
place in lower latitudes — it does so at Pekin; in 1841, the mean.s 
of the monthly maxima and minima being in almost every month 
above the mean pressure. The curve of the relative humidity 
of the atmosphere for the year, deduced from the observ^ations of the 
psychrometer, was shown to agree completely in its inflexions with 
the curve of the mean quantity of clouds covering the sky, this 
quantity being merely estimated. 

The Astronomer Rwral said that he was not quite certain that he 
understood Mr. Broun’ s proposed method of eliminating the effect 
of temperature on the magnetic force ; but if he did, then he must 
protest against it, since the power of the needle itself, as well as 
the magnetic force of the earth, were affected by the changes of tem- 
perature, the effects of which he had eliminated. — The Rev. Dr. 
Lloyd said, it was found that it was absolutely necessary to subject 
the magnet artificially to considerable differences of temperature, in 
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order to estimate the effect of temperature, otherwise the probable 
error was found to be much within the limits of the errors of ob- 
servation. — Prof. Forbes dissented from these statements, and said 
that it was at his request Mr. Broun brought forward these results, 
which he considered to possess much value. 

‘ On the Coimection between Magnetic Variation ; w^ith certain 
peculiarities of the Earth’s Structure,’ by S. M. Saxby. — Mr. Saxby 
was of opinion, that it will be found on examining the direction of the 
various moimtain ridges of the globe, that tlierc is a remarkable 
angular coincidence between such line of direction and the local 
curve of equal magnetic variation^ the one crossing the other at 
angles of from Go® to 70'’. This observation applies not only to 
extensive ridges of high land, such as the Alps, Carpathians, Andes, 
&c., but also to submerged mountains, the tops of which form 
chains of islands ; and it is remarkable that in the Eastern archipel- 
ago, w here we find extensive ranges of islands at right angles to each 
otlier, the coiiicidcnco alluded to is apparent, and it may be asserted, 
that the known globe affords no instance in which a general line 
of mountain ridge deviates more than two or three degrees from 
the above named angular coincidence. It might be interesting to 
notice the position of mineral veins in mountainous districts in 
connection with the above remark. There is also reason to suspect 
that the tracks of iiurricaucs, typhoons, tornadoes, and excessive 
elementary disturbances, a])proximate to the curves of magnetic 
variation. 

Prof. Forbes could not assent to ^ic views proposed by Mr. Saxby, 
and said that the most ordinary acquaintance with the effects of 
mountain chains on the magnet would be sufficient to show their in- 
correctness. 

• 

‘ On the Strength of Stone Columns, by Mr.»E. liodgkiiisoii. — The 
columns were of different heights, varying from I inch to 40 inches ; 
they were square uniform prisms, the sides of the bases of which 
were 1 inch and 1 J inch, and the crushing weight was applied in 
the direction of the strata. From the experiments on the two series 
of* pillars it appears, that there is a falling off in strength in all 
columns from the shortest to the longest ; but that the diminution is 
so small, when the height of the column is not greater than about 1 2 
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times tlie side of its square, that the strength may be considered 
as uniform, the mean being 10,000 lbs. per square inch, or upwards. 
From the experiments on the columns one inch square, it appears that 
when the height is lo times the side of the square, the strength is 
slightly reduced ; when the height is 24 times the base, the falling 
off is from 138 to 96 nearly ; when it is 30 times the base, the 
strength is reduced from 138 to 75 ; and when it is 40 times the base, 
the strength is reduced to 52, or to little more than one-third. These 
numbers will be modified to some extent by the experiments in 
progress. In all columns shorter than 30 times the side of the square, 
fracture took place by one of the ends failing ; showing the ends to 
be the weakest parts ; and the increased weakness of the longer 
columns over that of the shorter ones seemed to arise from the former 
being deflected more than the latter, and therefore exposing a smaller 
part of the ends to the crushing force. The cause of failure is the 
tendency of rigid materials to form wx*dgcs with sharp ends, these 
wedges splitting the body up in a manner which is always pretty 
nearly the same ; some attempts to explain this matter theoretically 
were made by Coulomb. As long columns always give way first 
at the ends — showing that part to be the weakest — we might econo- 
mize the material by making the areas of the ends larger than that of 
the middle, increasing the strength from the middle both ways to- 
wards the ends. If the area of the ends be to the area in the middle 
as the strength of a short column is to that of a long one, we should 
have for a column whose height was 24 times the breadth, the area of 
the ends and middle as 13,76fi to 9,595 nearly. This, however, 
would make the ends somewhat too strong ; since the weakness of 
long dblumns arises from their flexure, and increasing the ends would 
diminish that flexure. Auotlier mode of increasing the strength of the 
ends would be that of ][)reventing flexure by increasing the dimensions 
of the middle. From the experiments it would appear that the 
Grecian columns, which seldom had their lengths more than about 
10 times the diameter, were nearly of the form capable of hearing the 
greatest weight when their shafts were uniform ; and that columns 
tapering from the bottom to the top were only capable of bearing 
weights due to the smallest part of their section, though the larger 
end might serve to prevent lateral thrusts. This last remark applies. 
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too, to the Egyptian columns, the strength of the column being only 
tliat of the smallest part of the section. From the two series of 
experiments, it appeared that the strength of a short column is nearly 
in proportion to the area of the section, though the strength of the 
larger one is somewhat less than in that proportion. 

Prof. Challis inquired whether Mr. Hodgkinson had found the 
columns to give way chiefly in the direction of the cleavages of the 
stone ? Mr. Hodgkinson replied that he had ; and that^ hence the 
same size and shape of stone cut out of the same block, required very 
different forces to crush them across the grain from what they did 
with it. — Prof. Stevclly said, that it was one peculiarity of Mr. 
Hodgkinson’ s researches, that they opened up so many collateral 
objects of interest and wide fields of inquiry. It was easy to sec that 
the present researches miglit become important to the geologist, by 
leading him to the source from which originated the splitting up of 
extended rocks into beds and strata, and the contortions of them ; 
for example, to some volcanic matter forced up vertically in such a 
manner as to exercisse a crushing force upon even distant masses. — 
Prof. Willis shewed, by examples deduced from various styles of 
architecture, that the ancients must have been practically in posses- 
sion of similar principles ; and from several examples which he gave, it 
would appear that columns of a shape suited to these principles were 
again coming into use. 

‘ An Improvement in the Method of taking Positive Talbotypes 
(Calotypes),’ by Sir D. Brewster. — In the method now in use the face 
of the negative Talbotypeis placed dVrectly upon the side of the paper 
which has been brushed over with a solution of nitrate, or ammonia-ni- 
trate of silver, and which is to receive the positive picture. In i^trong 
sunlight the picture is thus taken very quickly ; but there is a rough- 
ness in the shades, owing to the formation of black specks, which 
destroys the softness of the picture, and in portraits gives a disagreeable 
harshness to the human face. In order to remove this defect, the 
author first interposed thin plates of glass, with their surfaces some- 
times ground and sometimes polished ; but, though the divergency or 
diffusion of the light, passing through the negative picture, produced 
great softness in the positive^ yet the outlines were too indistinct, 
though the Talbotypes looked very well, when placed at a distance. 
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He then tried the eiFect of interposing a sheet of writing paper, 
without the water-mark and of uniform texture. The result of this 
experiment fully answered his expectations. The diffusion of the 
light thus occasioned shaded off, as it were, all the sharp lines and 
points, and gave a high degree of softness to the picture. The effect 
was even improved by interposing two sheets of clean paper ; and, 
with a very bright meridian sun, he found that three sheets may be 
used with advantage. A similar effect may be obtained, in a smaller 
degree, by placing the hack of the negative upon the positive paper, 
so as to cause the light to traverse the thickness of the negative, and 
this may be combined with one or more sheets of clean paper. This, 
of course, will be appropriate only with portraits ; and it has the ad- 
vantage (sometimes required) of making the figure look another way. 
To those who sec the experiments above described for the first time, 
the effect is almost magical ; and when the negative is removed, we 
see only a blank sheet of white paper ; and our surprise is very great 
when, upon lifting this sheet, we discover beneath it a perfect picture, 
which seems as it were to have passed through the opaque and 
impervious screen. Sir D. Brewster exhibited specimens of por- 
traits produced in this manner, and also specimens produced by the 
transmission of light through two perfectly coincident negatives of dif- 
ferent degrees of strength ; together with specimens of positives, 
produced by placing the positive paper between two perfectly coinci- 
dent negatives, and acted upon by light incident on botli sides of the 
picture. Sir D. Brewster mentioned some unexpected theoritical 
results, which these experiments indicated, but which required further 
investigation. 

•• 

^ Saturda\. 

Section B.—CITEMISTKY AND MINERALOGY. 

‘ On a New Property of Gases,’ by Prof. Graham. — After explaining 
the law which regulated the diffusion of gases through porous bodies, 
and stating the fact, that the lighter gases diffused themselves much 
more speedily than the more dense ones, — that their diffiision was 
equal to the square of their densities, — ^he proceeded to relate his 
experiments on the passage of gases into a vacuum. To this passage 
the term Effusion has been applied. The velocity of air being I ; the 
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velocity of oxygen was found to be *9500 by experiment, and by 
calculation '9487. Carbonic acid being much heavier than air, gave 
the number *812. Carburetted hydrogen gave *1322 as the velocity of 
its effusion. Hydrogen gave as the velocity of effusion 3*613 by 
experiment, which was very nearly the amount given by theory. The 
interference of friction, even of minute orifices, was then described, 
and shown to admit of easy correction. Some useful applications 
were mentioned; as in the manufacture of coal gas, where it is de- 
sirable to ascertain the quality, as well as the quantity of gas 
manufactured. As the gas will pass the orifice on its way to a 
vacuum the quicker the lighter it is, and the more slowly as it 
increases in density, and as the superior carburetted hydrogen is 
heaviest, it would be easy to construct an instrument to regis- 
ter this velocity, and thus mark at once the required quality and 
quantity of gas. It was also proposed that an instrument might be 
used in mines to detect the presence of light carburetted hydrogen 
(fire damp). The passage of gases underpressure through porous 
bodies was termed by Prof. Graham, Transpiration. The mode 
adopted in experiment was, to take a glass receiver, open at the top, 
which was closed with a plate of stucco. This w'as placed on an air- 
pump, the air exhausted by the pump, and the velocity with which 
file air passed tlirough the stucco being marked by the mercurial 
gauge of the pum]). The transpiration of atmospheric air was found 
to bo greater than that of oxygen, (carbonic acid is found to be more 
transpirable than oxygen — or even, under low pressure, than atmos- 
pheric air. The trans[)iration of .hydrogen is one-third more rapid 
than that of oxygen. The applicability of this process of experi- 
menting to the explanation of exosmose and endosmose action in the 
passage of fluids through porous bodies* was pointed out. 

Mr. Bain made some observation to the effect, that Prof. Graham’s 
researches went to explain many meteorological phenomena, but 
particularly the suspension in the atmosphere of masses of aqueous 
vapour, in the form of clouds. 

^ On Recent Experiments on the Gas Voltaic Battery,’ by Prof. 
Grove. — No previous description of the Gas Battery having been 
given before the Association, Prof. Grove entered into an explanation of 
the action of hydrogen gas upon spongy platina, and gave a dcscrip- 
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tion of the first gas battery constructed with platina wire sealed into 
glass tubes in pairs, — hydrogen being put into one tube, and oxygen 
into the other. An arrangement of this kind being connected with a 
voltameter, it was found that exactly the same quantity of gases was 
eliminated in the tubes of that instrument as combined in the tubes of 
the battery. Experiments have been made with a view of ascertaining 
if other gases might be used in the battery, and it was discovered that 
a great variety of gases might he so used. Prof. Grove then pointed 
out how perfectly any eudiometric analyses might be carried on with 
the gas battery, provided some attention were paid to a few sources 
of error. A form of the instrument as hitherto constructed by Prof. 
Grove was described, for the purpose of avoiding the absorption 
of atmospheric air by the fluid in the cells of the battery. A more 
recent constnictioii of the battery was next described, in which 
many of the imperfections of the former instruments were removed, 
and a combination of several pairs of gas tubes arc connected in one 
compact body. Another advantage arising from this battery is the 
really constant condition of it ; once charged it appears that the action 
will go on for years, requiring nothing more than occasionally, at 
long intervals, adding a little zinc to the acidulated solution in the 
cells, for the purpose of supplying the loss of hydrogen in the tubes. 
The results of long experiment have shown, that the most invariable 
action may be calculated on for years ; and that, by this instrument, 
experiments requiring for a long period the constant flow of a galvanic 
current may be most effectually carried out. Some experiments on 
the combination of phosphorus anij, sulphur with oxygen in the battery 
were then named ; and it was found, that any body capable of volati- 
lization -gave a galvanic action vidtli oxygen in the other tube. Cam- 
phor, alcohol, ether, and other bodies proved the constancy of this 
effect. It was then stated, that in all cases it had been fomid that 
chemical action and voltaic action were convertible into each other. 

^On the Action of Gases on the Prismatic Spectrum,’ by Dr. 
Miller, — Referring, in the first instance, to the experiments of Sir 
D. Brewster, on the changes produced on the fixed lines of the 
prismatic spectrum by various absorptive media, Dr. Miller proceeded 
to explain his method of examining the subject. The light, being 
passed through a longitudinal slit in a plate of metal, was received 
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on a prism of Munich glass ; the spectrum thus formed was passed 
through the gaseous medium under examination, and the resulting 
etfcct observed by a telescope. It was found that the dark lines of 
the spectrum materially changed their positions as different colour- 
less gases were used ; and that# by subjecting the spectrum to the 
absorptive influences of chlorine, nitrous acid vapour, the vapours of 
iodine, bromine, &c., numerous dark, and some luminous bands not 
pre\iously observed, were brought into view. The spectra produced 
by coloured flames was also examined, and many curious conditions 
observed. Dr. Miller had sought to ascertain if any relation could be 
found between the chemical characters of the bodies under examina- 
tion and their properties of exhibiting Fraunhofer’s lines ; hut as yet 
no such relation could be detected. 

‘ Recent Experiments on Ozone,’ by Prof. Schonbein. — Prof. 
Schdnbein was first induced to undertake his researches from the ob- 
scurity which rested upon the phenomena of the odour produced 
during the galvanic decomposition of water, resembling the smell of 
an electrical machine, and during thunder storms. In pursuing 
these researches, the author was led to the discovery, that the smell 
was always developed at the positive pole ; that it was capable of be- 
ing preserved in closed bottles ; that licat destroyed it, and that many 
of the metals had also the same power. Experiments were made 
with a view to discover some means of procuring ozone easily ; and 
after the trial of a great many bodies, it was found that phosphorus 
was particularly suited for the purpose. If a piece of phosphorus is 
placed in a bottle of common air, jrhen maintained in a moist state, 
it readily produces this peculiar principle, on which the electrical 
smell depends. Several experiments were shown to illustnate the 
effects of ozone in bleaching litmus paper and paper coloured with 
indigo, or a solution of that substance. If powdered iron or silver are 
placed in vessels containing ozone, the smell is immediately removed, 
and the metals exhibit a kind of oxydation. Other bodies were named 
as producing a similar result; and many chemical decompositions were 
found to arise from exposure to the action of this peculiar principle. 
Solution of iodide of potassium is rapidly decomposed, iodine being 
set free ; this was shown by a mixture of this salt with starch, which, 
on being exposed to the action of ozone, turned blue by the formation 
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of iodide of starch. Bromide of potassium was also decomposed by 
this principle, and bromine liberated. Salts of iron were shown to 
undergo the same changes. A number of organic bodies, both 
vegetable and animal, destroy the ozonous smell. If ozonized air be 
made to pass through a tube, andithis tube gently heated, all the 
properties of ozone are destroyed. This was shown by experiment. 
By the inspiration of ozone, similar etfects are produced on the 
lungs to those resulting from chlorine and bromine. A mouse was 
killed in five minutes, and the experimentalist himself was seriously 
affected by breathing an atmosphere charged with this odour. By 
electrolysis, gold or platina points are necessary for the development 
of ozone. The electrical brush in all cases produces the same effects 
as those above described; all the decompositions can be produced, 
and the same smell is distinctly evident. In this case, as in the other, 
heat and some of the metals also destroy the odour. Endeavours 
have been made to procure ozone in an isolated state, but they have 
not been successful. Ozone, although at first supposed to be an 
elementary body, was afterwards considered as a eomj)Ound of oxygen 
and hydrogen. The fact of heat destroying this peculiar odour, at 
once shows, that this principle is produced from the elimination 
of an oxygen compound from the decomposition of water. This is 
quite in accordance with the views entertained by Mariniac, who has 
pursued the investigation with great industry, and who has [)uhlishcd 
a memoir, in which his views are luminously set forth. The author 
of this report is of opinion, that ozone will turn out to be a compound 
isomeric with the binoxide of water. A theoretical view of the 
production of this body was then entered into. The ordinary action 
of phosphorus undergoing oxydation in the atmospheric air was ex- 
plained, and the remarkable fact stated, that although phosphorus was 
luminous in moist air, it was not so in perfectly dry air. Ozone may 
now, therefore, although long regarded by Prof, Schonbein as an 
elementary body, be looked upon as, in all probability, a tritoxide of 
hydrogen. Its bleaching properties are very remarkable, and it may 
possibly be of considerable practical utility. 

‘ Experiments on the Spheroidal State of Bodies, and its Applica- 
tion to Steam Boilers, and on the Freezing of Water in Red-hot 
Vessels,' by Prof. Boutigny. — Prof. Boutigny, who made his com- 
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munication in the French language^ first proceeded to show that a 
drop of water projected upon a red-hot plate does not touch it ; but 
that a repulsive action is exerted between the plate and the fluid, which 
keeps the latter in a state of rapid vibration. At a white heat, this 
repulsion acts with the greatest energy, whUst it ceases, and the 
ordinary process of evaporation takes place at a brown-red heat. The 
temperature of the water whilst in the spheroidal state is found to be 
only 96®, and this temperature is maintained so long as the heat of 
the plate is kept up. To bring this water to the boiling point (to 
212°), it is therefore necessary to cool the plate. These phenomena 
are explained by M. Boutigny on the supposition that the sphere of 
water has a perfect reflecting surface, and consequently that the heat 
of the incandescent plate is reflected back upon it ; and some experi- 
ments have been made, which show that this is the case, the plate 
becoming visibly redder over those parts on which the vibrating glo- 
bule played. Several experiments were made in proof of this necessary 
cooling to produce ebullition. The red-hot plate, with its spheroidal 
drop, was removed from the spirit-lamp, and after a minute or two, 
the water began to boil, and was rapidly dissipated in steam. Am- 
monia and ether were shown, although so exceedingly volatile, to act 
in the same manner ; the ether, howeW, being decomposed whilst in 
the vibratory condition, in the same manner as it is by the action of 
platina wire, forming a peculiar acid. Iodine put upon the heated 
plate became fluid, and revolved in the same manner as other fluids, 
no vapours escaping whilst the high temperature of the metal was 
maintained ; but when allowed to ^ool to the point of dull redness, 
it was immediately dissipated in violet vapours. The nitrate of am- 
monia fused on the glowing hot plate, and vibrated with great energy ; 
but on cooling the capsule, the salt entered into vivid combustion. 
The repulsive aetion was shown by plunging^ a lump of silver at a 
glowing red heat into a glass of water. As long as its bright redness 
was maintained, there was no ebullition ; but as it slowly cooled, 
boiling took place. In this experiment, it appeared as if the glowing 
metal formed around itself an atmosphere ; and the contiguous sur- 
faces of the water appeared like a silvered plate. The application of 
the principles involved in these phenomena to the tempering of 
metals was then explained. If a metal to be tempered is in a highly 
• 2 1 
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incandescent state, the necessary hardening will not take place on 
plunging it into water. It is, therefore, necessary that a certain 
temperature should be observed. Experiments were made to show 
that the repulsive power of the spheroidal fluid existed, not merely 
between it and the hot plate, but between it and other fluids. Ether 
and water thus repelled each other, and water rested on and rolled 
over turpentine. The bursting of steam-boilers came next under 
consideration ; and it was shown that many serious explosions may 
be referred to the phenomena under consideration. In a great many 
cases, the explosions have occurred during the cooling of the boilers 
after the withdrawal of the fire. An experiment was shown in proof 
of the view entertained by M. Boutigny. A sphere of copper, fitted 
with a safety-valve, was heated, and a little water being put into it, it 
was securely corked up, and withdrawn from the lam)i. As long as 
the metal remained red, everything was quiet ; but upon cooling, the 
cork was blown out with explosive violence. The concluding ex- 
periment excited great interest. The production of ice in a vessel at 
a glowing red heat was a result so anomalous, that every one was 
desirous of witnessing the phenomenon for himself. It was beautifully 
performed by M. Boutigny, in the following manner : — A deep platina 
capsule was brought to a glowing red heat, and at the same mpment, 
liquid sulplnireous acid, which had been preserved in the liquid state 
by a freezing mixture, and some water, were poured into the vessel. 
The rapid evaporation of the volatile sulphureous acid, which enters 
into ebullition at the freezing point, produced such an intense degree 
of cold, that a large lump of ice , was immediately formed, and being 
thrown out of the red-hot vessel, handed round to the company 
in the •Section. 

Mr. G. Rennie referred to some experiments of his own, in con- 
firmation of M. Boutigay’s views. 

Friday. 

Section C.— GEOLOGY AND PHYSICAL GEOGRAPHY. 

‘ Report on the Microscopic Structure of Shells,’ by W. B. 
Carpenter, M.D. — ^Tliis report formed the continuation of last year’s 
[Joum, Nat, History^ p. 442], on the minute structure of the skele- 
tons of Bivalves and Echinodermata. Dr. Carpenter stated that he had 
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lately examined a recent Terebratula preserved in spirits, and ascer- 
tained that the perforations in the shell, before described, were filled 
up in the living animal by membranous coeca, containing cells, form- 
ing, as he considered, a glandular apparatus, though its connection 
he had not yet been able to trace. He then described the structure 
of those bivalve mollusks, in which the mantle is more or less closed 
as being generally less characteristic than that of the families already 
described, their texture being apparently more homogeneous ; and the 
membranous residuum, left by the action of acid, being less distinct. 
Frequently, however, traces of a cellular origin were to be seen in 
shells whose general texture was most homogeneous : sometimes it 
was seen in the shell, and not in the decalcified* membrane, and 
frequently in the membrane when no traces of it were visible in sec- 
tions of the shell. Hence Dr. Carpenter felt himself justified in 
regarding all shells as originating in the secreting action of the cells 
forming the superficial layer of the mantle ; these cells remaining 
persistent and separate in some cases, whilst in others they coalesced. 
The peculiar tenacity of the cellular membrane in Piana and its allies 
was attributed to the presence of an intercellular liorny matter, 
between the true cell-walls ; the same substance being elsewhere thrown 
out upon the surface of the layer, as* an epidermis or periostracum. 
Among the shells under consideration in the present report, those 
of the family Myida were particularly distinguished by their evident 
cellular striicture ; the genus Pandora formerly referred to as one of 
the most aberrant and exceptional in the structure of its shell, was 
now shown to be connected with the surrounding families by My a, 
Thracia, Anatina, and other genera of Myida, whose characters were 
of an intermediate nature. In the class Echinodermata, Dr. Carpenter 
extended and confirmed the results he had before given respecting 
the minute structure of their skeletons, which preserve a remarkable 
conformity throughout the group, extending to the small calcareous 
plates met with in the Ilolothuridse. Dr. Carpenter had also ascer- 
tained that the same minute structure existed in the Nummulite with 
the small existing foraminifera described by Ehrenberg ; but that the 
supposed nummulites brought by Mr. Pratt from Bayonne presented 
several forms of structure entirely distinct from that of the true iium- 
mulite. — Mr. Charlesworth thought that extreme caution should be 
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used in the attempt to detennine the limits of genera and species by 
the aid of the microscope. An experienced microscopic investigator, 
Mr. Nasmyth, considered the minute structure of the fossil ivory in 
Mr. Koch’s collection of Mastodon bones, to indicate six or seven 
species, while Prof. Owen, taking external characters, came to the 
conclusion that all these remains were referable to the Mastodon 
gigantem of Cuvier. 

‘ On the Agency of Land Snails in forming holes and trackways in 
Compact Limestone,’ by Dr. Buckland. — ^This notice was a con- 
tinuation of one made at the Plymouth meeting, in which the author 
ascribed certain perforations discovered by him on the under side of 
ledges of limestone rock at Tenby, Boulogne, and Plymouth, to the 
agency of an acid secretion of land snails, wliich resorted to these 
perforations daily for shelter. The additional instances now describ- 
ed were discovered by Dr. Buckland in Cumberland, during a visit 
made in 1842, in company with Mr. Hopkins ; at Cannington Park, 
in Somersetshire, by Mr. Baker ; in the string-courses of tiie Roman 
castle at Richborough, built of Kentish rag; in the roof of the 
cromlech at St. Nicholas, near Cardiff; in the rock work in ]Mr. 
Dillwyn’s garden, brought from Gower ; and in St. Mary’s Abbey, 
at York. Dr. Buckland exhibited specimens of limestone rock from 
several localities, showing perforations occupied by snails, and grooves 
or furrows leading to the perforations, and he insisted that these were 
unlike those produced by any marine animal, or by atmospheric 
causes. The perforated rocks were stated to be only found in dis- 
tricts affording a rich vegetation, and were always met with imme- 
diately on passing from a slate region, or one entirely composed of lime- 
stone, into another covered with more luxuriant herbage. Dr. Buck- 
land attached great importance to the perforations at Richborough 
Castle, which, he said,iafforded a measure of the time necessary for 
such operations. The deepest holes he had seen in limestone rocks 
never exceeded two or three inches, and he considered it probable 
that they had occupied several thousand years in their formation ; 
the holes were only foimd in the hardest limestone rocks, because in 
all others they would be obliterated by atmospheric action. 

‘ On a Topographical and Geological Map of Mount Etna and 
adjacent Country from actual Survey,’ by Baron W. S. de Walter- 
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shausen. — The author illustrated his remarks by maps and diagrams 
of Mount Etna, exhibiting by different shades of colour the dates of 
streams of lava which had flowed from 215 different eruptions, and 
the exact position of all the minor craters, 750 in number, dotted over 
the region surrounding the principal elevation. The maps were on a 

scale of of nature, and were still in manuscript, although now 
in the process of being engraved in Germany, accompanied by a de- 
tailed description of all the geological and topographical phenomena 
connected with it, illustrated by very numerous and elSborate draw- 
ings. This work is the result of above nine years* labour, cliiefly on 
the spot. At one time Baron Walter shausen remained forty-two 
days in the neighbourhood of the summit, makiifg his survey and 
observing the changes of the principal crater. The map contains a 
representation of the dykes of the Val del Bove. Those which are of 
dioritc manifestly diverge from a central point a long way to the east- 
ward of the present cone, which point the author supposes to indicate 
the centres of the elevatory forces at the time of the dioritic forma- 
tions, The oldest rock in Etna appears to be a whitish trachyte, 
which appears in the Val del Bove, and at one or two other points on 
the eastern side. 

Sir H. De la Beche stated that tfiese maps had been laid down 
from trigonometrical survey, and were the most beautiful specimens 
of such work he had seen. He also alluded to the evidence of a cra- 
ter of elevation entirely different from the small crater of eruption, 
and that the shifting of this principal crater was shown by the radia- 
tion of dykes from more than one point ; these dykes being simply 
cracks filled with molten rock, forced up from beneath. — Baron von 
Buell remarked, that two circumstances were particularly worthy of 
notice — first, that the greater part of the lava did not flow from the 
principal crater, but from points as much as five miles distant ; and 
secondly, that all the cracks formed during eruptions went upwards 
to the central crater. — Prof. J. Forbes observed that the section seen 
in the Val del Bove, exhibited most completely the mode of formation 
of the volcano, and afforded the best criterion for judging of the 
accuracy of’ the theory of volcanic elevation propounded by Von 
Buch. He pointed out the evidence of the progressive motion of the 
centre of elevation from ancient periods to the present time, a change 
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taking place by steps and indicated by the position of the dykes, 
which gradually partake more and more of the mineral character 
of those connected with the present craters. He next called atten- 
tion to the circumstance that the central crater was situated on 
one side of a great dome-shaped elevation, for the formation of which 
something more than the successive deposition of lava streams 
had been necessary. The idea that the principal mass of a volcano 
like Etna might be formed in this way, had arisen from an erroneous 
estimate of tne quantity of liquid matter eniptcd at any one time, 
of the manner in which it was spread out, the equality of its distri- 
bution, and the angle at which it could be consolidated. On the 
principle advocated by Mr. Lyell, that the greatest eifect might 
be produced by small causes, multiplied indefinitely, it had been 
inferred that a mountain 10,000 feet high might be formed in a 
period proportionally longer than one of only 1,000 feet by the same 
means. In fact, that Etna might be formed by a long-continued 
series of eruptions such as produced the Monte Rossi. This Prof. 
Forbes considered quite impossible, for a reason pointed out by 
M. Elic de Beaumont, who, in describing Mount Etna, had seized 
upon many of its leading features, and given an explanation of its 
structure, fully borne out by Baron Waltershausen’s elaborate 
survey. The sections in the Val del Bove exhibited vast numbers of 
alternating strata of ancient lavas, separated by thin layers of ashes 
or slags, more compact and more evenly distributed than those of 
modem date, having similar angles of inclination. — Mr. Hopkins 
remarked that there were three points of great importance to be con- 
sidered; 1. The actual constitution of the great mass of Mount 
Etna, considered by M. de Beaumont a cone of elevation, and not 
of successive eruption; his argument being similar to that which 
geologists apply to ordinary strata, when they are found at an angle 
greater than that at which they could have been originally deposited 
by water. The approximate thickness of the beds of lava being the 
same as usual, they must have been brought into their inclined 
position by subsequent elevation. 2. The hnes of contemporaneous 
dykes diverging from accurate centres ; an arrangement which might 
have been inferred d priori from mechanical considerations. 3. The 
circumstance that there are distinct systems of these diverging 



Proceedings of the British Association. 245 

fissures, showing that the general conditions of the mass were such, 
that after one system was formed, their nature was so modified by 
time, that the same process might again take place from another 
centre, without being materially disturbed by the former set of 
fissures. If there had at any time been two contemporaneous centres 
of mechanical force, such modification in their effects would have 
been produced as to distinguish them from the effects of forces acting 
consecutively in different periods of time. In concluding, Mr. 
Hopkins remarked that the same phenomena were presented on a 
small scale in the constitution of a volcanic mountain, which might 
be expected on a much larger, wherever the earth’s crust had under- 
gone elevation. The theory that this crust rest(® on one uniform 
fluid surface, was opposed by the fact of the shifting of the points of 
eruption, a circumstance only explained by supposing a degree 
of interruption in the connection of the internal fluid. — Prof. J. 
D. Forbes described (at the request of Baron Waltershausen) an 
instance of a fissure produced by pressure from below, seen in a sec- 
tion of the Etnean mass. In this case the beds of lava appearing 
horizontal, but in reality dipping towards the observer, were fissured 
by a vortical dyke sending out horizontal branches between the layers 
of lava, horizontal layers being sent ofl’ from a vertical dyke. In the 
Val del Bove one dyke was seen standing out from a vertical cliff, in 
which the up})cr surface preserved its original form, and bore the 
trace of stream-marks. 

yATlIRDAY. 

‘ On the Coal Deposits of the Asturias,* by Mr. S. P, Pratt. — 
Mr. Pratt gave a general account of a section taken from the neigh- 
bourhood of Leon, in a north-west direction to the coast passing 
through Oviedo. The strata rise from beneath tertiary deposits 
which cover the plains of Leon and CasteUi, at an angle of 30®, 
which soon becomes nearly vertical, dipping north-by-west. They 
consist of numerous alternations of grit and shale with thin beds of 
limestone, and contain within about three miles of their rise a bed of 
good coal, nearly nine feet thick. Between this point and the sum- 
mit of the Pass, a distance of five leagues, several extensive faults 
occur, by which the dip is more than once reversed, and several large 
mountain masses of limestone appear, underlying the grits, &c. ; this 
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limestone contains numerous fossils which indicate a period older 
than the mountain limestone, although several species are found in- 
termixed, which can scarcely he separated from it. Hard grits and 
shales, highly indined, succeed, and form the higher parts of the 
Pass, extending about a league beyond it to the north, when coal 
plants are foxmd abundantly in the grits and shales ; no coal, how- 
ever, is seen until near Pola de Lena situate about three leagues from 
the top of the Pass ; from hence following the road to Oviedo, in a 
distance of 10 miles, more than 70 seams of good workable coal are 
crossed near the upper part of the series a bed of conglomerate oc- 
curs, formed of rolled masses of grit, and limestone, and coal ; 
another such depIKit, probably exceeding 1,500 feet in thickness, ap- 
pears near the lowest part of the series, in which the coal boulders 
are more abundant, varying from the size of an egg to a foot in dia- 
meter, and possess the same character with the coal of the associated 
beds ; one good coal-seam occurs in the conglomerate, and two or three 
below it. The coal deposits are terminated by a narrow valley, be- 
yond which the limestone rises from beneath them to a considerable 
elevation ; a depression of the surface soon after occurs, forming a 
plain of cretaceous deposits of the Hippurite period, upon which the 
city of Oviedo stands, and which extends for 20 or 30 miles east 
and west. Beyond Oviedo to the north, the limestone again rises, 
and coal deposits appear between this point and the coast ; in one of 
these the coal forms beds of from three to seven feet, interstratifi- 
ed with the limestone, which, with the shales that occur in it, con- 
tains an abundance of fossils, chiefly shells and corals, with but few 
traces of plants, whilst those before mentioned in the series south of 
Oviedo^ were chiefly calamites, sigillariee, and other coal-plants. 
Another of these deposits, containing the same fossils, crops out on 
the sea-shore near the pprt of Aviles, which is to form the termination 
of the north of Spain Railroad to Madrid. It appears, therefore, that, 
besides extensive coal-beds corresponding with those of England and 
other countries, this province possesses a considerable deposit belong- 
ing to an earlier period, which was probably the source of the boulders 
occurring in the conglomerate of the upper series. Connected with 
the coal, and always below it, are several beds of hsematite, one of 
which is extraordinary, the pure unmixed ore being 50 feet thick, and 
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extending for a considerable distance ; it appears from its mineralogi- 
cal character to have been a mechanical or aqueous deposit. 

Mr. Murchison remarked that the discovery of a coal-field as old 
as the Devonian system, although new, had not been improbable. 
Mr. Sedgwick and himself had discovered coal-plants in the Devo- 
nian rocks of the Rhenish provinces. — Sir H. De La Beche stated 
that the coal-plants were the earliest types of terrestrial vegetation 
yet known ; in Devonshire they were found in that part of the culm, 
which was the equivalent of the millstone grit. Conglomerate con- 
taining boulders of coal in Pembrokeshire had been described by 
Mr. Logan, who referred to them in proof of the enormous period of 
time which must have elapsed between the deposilnon and consolida- 
tion of the beds of coal from which the conglomerates were formed, 
and the succeeding coal strata. In England haematite usually occur- 
red in fissures and veins, but there was a bed of it in the Forest of 
Dean evidently deposited at the same time with the other strata ; and 
this might be expected from the analogy presented by the extensive 
de])Osits of impure carbonate of iron as “ bog-ore,*’ still in process of 
formation. — Mr. Sedgwick observed that the conditions requisite for 
the formation of coal had occurred in every geological epoch subse- 
quent to the great coal formation, dud lie therefore believed that it 
might have been also formed, and perhaps traces of it still existed in 
the very oldest rocks. He had examined the workings for heematitc 
at Egremont, and ascertained that in this instance it was not a regu- 
larly bedded mass, but filled an ancient limestone cavern, the project- 
ing portions of the roof being water-worn and polished ; he thought 
it probable that much of the haematite in England had been deposit- 
ed by aqueous agency in clefts and hollows, at the time of jthe new 
red sandstone, w^hen the sea was charged to excess with per-oxide of 
iron. , 

‘ On the Denudation of South Wales and the adjacent Counties,’ 
by A. C. Ramsay. — The object of this communication was to show 
the great amount of certain denudations, and the approximate period# 
at which they had taken place. In South Wales the older rocks are 
in general terms conformable, indicating quiet deposition. After the 
deposition of the coal measures, violent disturbances took place, curv- 
ing and contorting all the strata from the coal measures downwards. 

2 K 
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The conditions necessary for the continuance of the formation of coal 
were by these disturbances destroyed. The thickness of these rocks 
probably amoimts to 25,000 or 30,000 feet ; the Silurian rocks hav- 
ing a measured thickness of 1 0,000 feet, the old red sandstone from 
4 to 7,000 feet ; the mountain limestone varying from 50 to 2,000 
feet ; and the coal measures, as ascertained by Mr. Logan, attaining a 
thickness of from 10,000 to 15,000 feet. This total thickness is not 
supposed to exist at any one spot, but as each formation required the 
same time for its deposition as indicated by its maximum thickness, 
the argument as regards time is the same as if they had all been de- 
posited at one place continuously. Most of these strata were there- 
fore consolidated before the disturbances ; and when their great mass 
and extent is considered, it will be obvious that no small forces could 
have produced such large elfcets. It was Mr. Ramsay’s opinion that 
they could only be accounted for by lateral pressure such as would be 
produced by the “ attempt of a solid crust to accommodate itself to 
a diminishing mass below in a refrigerating sphere.” These curves 
were not produced by forces acting at detached points, the small 
flexures being but parts of much larger curves affecting the whole 
country. In illustration, Mr, Ramsay exhibited coloured sections 
representing tbe outline of the country and dip of the rocks. -From 
these sections Mr. Ramsay had obtained data for calculating the pro- 
bable height of the land at various periods. Considering the magne- 
sian conglomerate as the beach of the new red sandstone sea, the hills 
of South Wales and the adjacent counties must have attjiined various 
elevations, ranging from the level of the sea to at least 15,000 feet 
high. In a section from Glastonbury Tor to Bristol, the mountain 
limestone and coal were entirely cut away by the new red sandstone, 
and oolitic seas. In Glamorganshire and the country towards the 
Malverns, the coast had been denuded back to the extent in some 
places of nine miles, and a mass of strata removed sufficient to have 
formed a deposit of new red sandstone 500 feet thick, over an area of 
ftom 200 to 300 square miles. A country possessing mountains of 
such elevation must have enjoyed every variety of climate, from the 
tropical to the arctic. The plants of the lias and oolites were sup- 
posed to be tropical, whilst the insects discovered by Mr. Brodie in 
the lias were mostly those belonging to a temperate climate, inter- 
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mingled with some tropical foms. Mr. Forbes had mentioned a 
similar admixture taking plap e on the shores of the Egean at the pre- 
sent day, the insects of the mountains being washed by floods into the 
sea mingled with those requiring a higher temperature. And as there 
was evidence of rain having fallen in the period of the new red sand- 
stone, in all probability it had continued in the lias. During all the 
oolitic period the land appears to have continued to rise towards the 
west, so that the oolitic strata were deposited in a constantly dimi- 
nishing area ; half were already above water, while the^ upper beds 
were depositing, and all the high land which was not already destroyed 
was al)ove water. Denudation by the sea did not therefore further 
progress at this period in what is now South Wales. During the 
cretaceous period a partial depression took place, and the sea may 
again have crossed the Severn, and washed against the old coats ; 
Mr. Ormerod has found chalk flints abundantly on the banks of the 
Severn near Chepstow. Again a rise took place before the deposi- 
tion of the London clay, but the disturbances by which the chalk was 
elevated were comparatively of a tranquil nature. After the deposi- 
tion of the London clay, Mr. Ramsay therefore considers there 
may still have been mountains in Wales of the great height already 
indicated, and to remove these the land must have again gone 
down to a depth at least corresponding to the lieight of the highest 
hills which now exist in Wales ; on the tops of sonic of these, as 
oil Moel Tryfan, there is drift, with recent marine shells, at a height 
of 1,.500 feet. The whole change from this condition to the present, 
must have been effected during the tertiary period, and part of it 
immediately prior to our own. 

Prof. Sedgwick reviewed the evidence afforded by iMr. Ramsay’s 
communication of the successive changes which liad taken place on 
the surface of the earth in the most remote periods ; he alluded to 
the lapse of time required for the accumulation of such vast masses 
of shingle and sediment formed of the destruction of pre-existing 
rocks, for the growth of coral-reefs, and for the formation of the coal- 
measures from the accumulated vegetation of a long succession of 
peats and peat-bogs. During the progress of these physical changes, 
the population of the ancient sea had been repeatedly destroyed and 
renewed, not suddenly, but gradually and in accordance with the opera- 
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tion^of laws. Nor did he feel any difficulty arising from the number 
and complexity of these changes, since they had been effected in an 
eternity of past time, with the hand of Omnipotence to work in it. — 
Dr. Buckland remarked that the coal-measures must have suffered 
a great amount of denudation since the displacements which the stra- 
ta had undergone were not visible on the present level surface. Sir 
James Hall had constructed similar sections to those of Mr. Ramsay's, 
demonstrating that many thousand feet of strata had been removed, 
as he supposed, at the time of the upheaval of the country, by the 
action of waves upon the broken summits of the hills. Dr. Buck- 
land considered that in many places the denuded strata had not been 
so thick as in those wliere they still remain, because the most exten- 
sive formations were local, and thinned off towards their shores. 
His greatest difficulty was in accounting for the wreck of these 
formations, there being no adccpiate amount of detritus visible in any 
of the newer formations. In some strata pebbles were exceedingly rare. 
He did not think much importance could be attached to the clirnatal 
character of fossil insects ; he had himself seen on the perpetual snow 
of Etna the insects of the warmer regions below : but if, as supposed 
by Mr. Ramsay, there had been in Wales mountains 1.5,000 feet 
high, at the period of the Loudon clay, it might remove in some de- 
gree the objection to his theory respecting the existence of glaciers 
in that country at a somewliat later period. — Mr. Hopkins discussed 
the mechanical causes of the phenomena of elevation, to determine 
whether these had resulted from a gradual and progressive force, or 
from reiterated paroxysmal action, requiring attention not only to tlie 
character of the elevation, but also the phenomena of denudation. 
With respect to the direction of the force, tlie greatest difficulty 
was in accounting for the horizontal thrust indicated by the contor- 
tions of the strata ; if wave-like undulations were produced in a semi- 
fluid below tlie surface, as conjectured by Prof. Rogers, they might 
be communicated to the solid crust, but such a condition was dyna- 
mical^ and would not necessarily produce any permanent results ; 
but if the whole undulating area were elevated simultaneously and 
then subsided, certain portions would sink down more than others, 
and from the pressure of the arches thus constituted an unlimited 
horizontal force would be produced, — within, however, certain fixed 
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points, which must exist. Mr. Phillips had ascertained, that whenever 
a fault was inclined, the upward movement was always on the inclin- 
ed sidCf a law resulting from the view just stated. *The process of 
denudation Mr. Hopkins considered as either littoral, or superficial — 
from the action of currents on the sea-bottom ; it went on simultane- 
ously with deposition, and would be more rapid after convulsions had 
exposed large broken surfaces to its action, a process not consistent 
with the preservation of delicate organic remains. So far as the re- 
moval of these immense masses of strata had resultcd^'from littoral 
action, the process must have been slow, but unquestionably from 
this source, denudation, was derived the materials of all those strata 
which have been deposited by water. — Sir 11. I)e‘ La Beebe stated 
that the ‘‘ ground-swell” was the most destructive form of sea-action 
on a coast ; he described the appearance of gravelly beaches along 
tlic Mendips from Shepton Mallet to the Bristol Channel, re-appear- 
ing in Glaniorgansliire, where the lias conglomerate was 70 feet thick, 
formed of the detritus of the subjacent rock ; these beaches indicat- 
ed the elcNation of the country at that particular time. In South 
Wales the faults had been formed after the strata were contorted. — 
Mr. Phillips observed, that when a good general solution for any class 
of phenomena had been obtained from clear data, it gave the power 
of interfU’cting other similar circumstances. The original continuity 
of strata in many places Avbere now absent, was sufficiently proved 
by the manner in which they apj)ear at the surface, their dip, direc- 
tion, &c. Some rocks were more continuous than others, ]>articularly 
the limestone, which sometimes preserved the same aspect and 
thickness for 60 miles, but here thinned out in one direction. The 
observations of Mr. Ramsay respecting denudation might be extend- 
ed along the Malverns and to North Wales and Ireland. 

^ On the Geology of New Zealand,* by Dr. Dicffeiibach. — New 
Zealand forms a group of mountainous islands nearly as large as 
England and Wales, and its geology is rendered difficult by the 
primitive forests tliat fringe the coast, or, where these have been 
destroyed, by impenetrable thickets of the esculent fern. The 
fundamental rock is everywhere clay slate ^ frequently containing 
greenstone dykes, as at Port Nicholson, Queen Charlotte’s Sound, 
and Cloudy Bay ; in the neighbourhood of the dykes the clay slate 
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sometimes assumes the character of a roofing slate. On the banks of 
the rivers Eri tonga and Waibo are terraces, or horizontal plateaux, 
50 feet high, fowned of boulders of the oldest trap-rocks, and similar 
terraces are seen on the sea coast round Cape Palliser, 50 or 60 feet 
above the sea. Anthracite coal crops out in the small harbour 
of Wangarrie on the west coast of Middle Island, and there is a 
thin scam of anthracite in the hard grey sandstone on the east coast 
of the Northern Island. Limestone is described as occurring in 
the harbours of Kauria and Waingaroa, on the west coast of the 
Northern Island ; it is crystalline, and contains fossils of the genera 
Pecten, Ostrea, Tercbratula, and Spatangus. Limestone is also found 
on the river Kaipara in the Bay of Islands, and Co'p'per injrites 
have been obtained from the great Barrier Island, where it forms veins 
in the clay slate. The coasts are in many places fringed with recent 
horizontal sedimentary deposits, consisting of loam, with fragments 
of wood and tree ferns, blades of the typlia, &c. ; and on the northern 
island the coast is often formed of volcanic conglomerate, containing 
magnetic iron sand near Cape Egmont, and turritelloe and oyster 
shells at the harbour of Parenga; near Tauranga, it is composed 
of decomposing tufa, containing lignite and shells of Pcctunculus, 
Natica, Pyrula and Ancillaria, *The small rocky islands of trachyte, 
lying olF the coast of Northern Island, also bear marks of wave-action 
to the height of 100 feet above the present sea level. On the 
western coast of this island formations of sand are now ac(jumulating, 
driven over the forests by the prevalent westerly gales. The interior 
of the Northern Island affords ^but a scanty vegetation, and the 
surface is everywhere covered with ordinary volcanic productions, 
derived from the lofty central group of mountains, some of which are 
extinct, others still active volcanoes ; the lava appears to have been 
principally erupted from the base of the craters. The highest of 
these craters are Tongariro, 6,000 feet in elevation, according to 
Mr. Bidwell, and Mount Egmont about 9,000 feet, by Dr. Dieffcn- 
bach’s thermomctrical observations. There are also many lakes 
which appear to occupy ancient craters. The mountain chains of 
the Middle Island are supposed to consist of primary rocks ; quartzose 
sandstone and greywacke are met with at the height of 3,000 
feet ; the lofty pyramidal summits are covered with snow, and deep 
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narrow valleys separate the vafious ridges, and radiate from the 
central cones. Dr. DiefFenbach enumerates many localities at which 
he observed mineral springs, particularly between the Bay of Islands 
and Hokianga, where their temperature varied from 124® to 154®, 
and having an alkaline taste; the surface was covered with sub- 
limations of sulphur. Along the delta of the Waikato, hot-springs 
rise from the escarpments of the hills, forming deposits like those 
of Iceland and St. Michael, Azores, containing 75 per cent, of 
silica. There is also a cold silicifying spring near (7ape Maria. 
Dr. Dieffenhach has examined into all the traditions respecting the 
existence of the Mon, or great bird of New Zealand, and concludes 
that it has never been seen alive by any natives o*f New Zealand ; 
the rivers in which its bones have been found flow between banks 
from 30 to 60 feet high, and as they are continually changing their 
course the remains of the moa may have been derived from tertiary 
fluviatile strata. 


Friday. 

Section 0 .— ZOOLOGY AND BOTANY. 

The Rev. L. Jenyns read a paper ^ On the Turf of the Cambridge- 
shire Fens.’ — This turf was not formed by sphagnum, as most peat, 
but from various species of aquatic plants which had been accumu- 
lated for a long period of years above the remains of forest trees 
which lie buried at the bottom of the moor. There are two dis- 
tinct kinds of turf, the upper and the lower. The former is the more 
compact and heavy of the two. The latter consists entirely of the 
bark, wood, and branches of the submerged trees. Tlie turf is not 
now rapidly formed on account of the improved system of drainage. 
Formerly it was supposed to grow abojit twenty inches in sixteen 
years. • 

Dr. Falconer said, that he had observed in Cashmere, at the 
bottoms of lakes, turf of a very similar kind to the lower bed 
just mentioned. It consisted of the remains of various ^uatic 
plants, as Chara, Potamogeton, Utricularia, and#Nelumbium. The 
inhabitants ob tabled it from the bottom of the lake by means of 
a rake, and used it as fuel. — Mr. Babington stated that the character 
of the Scotch and Irish bogs w^as different from that of the fens 
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of Cambridgeshire. He had seen ^eat procured in Ireland from the 
bottoms of ponds in the same way as described by Dr. Falconer 
m Cashmere. — Mr. H. E. Strickland had seen peat in Ireland con- 
verted into a substance as hard as jet, so that it might be used by 
the turner. The formation of this peat threw much light on the 
formation of coal. There could be no doubt that our coal beds were 
some of them formed in the manner of bogs, whilst others resulted 
from vegetable matter deposited at the bottom of the sea. — Mr. 
Selby had seen peat quite solid and bright as amber. — The Bishop of 
Norwich stated, that the trees buried in the bogs of Lancashire 
exhibited marks of being burnt, and many of them had on them 
the strokes of the axe. Mr. Dowden pointed out the remarkable 
fact in Mr. Jenyns’s observations that the light turf was undermost. 
The laws of nature were better observed in Ireland, where the 
heaviest turf was at the bottom. — Mr. Murchison remarked, that it 
was an extraordinary fact that there were no bogs in Russia, and yet 
throughout that country there was a great extent of mountain lime- 
stone as in Ireland, the most boggy country in the world. He 
supposed it was attributable to the character of the climate. In 
Ireland it was always raining, and moisture favoured the develop- 
ment of bogs. — Mr, R. Ball, of Dublin, had lately observed amumber 
of trees which were blown down in 183.Q, covered over with grass, 
and the interspaces between the trees was filling up with vegetable 
matter, and in the course of time he believed they would form a 
bog. — ^Prof. Oldliam, of Dublin, observed, that there was a difference 
in the mountain limestone of I,^eland and Russia, inasmuch as the 
former was covered with beds of clay, andNt was on these clay beds 
that die bogs were formed. 

Sir R. Schomburgk read a description of the Murichi, or Ita 
Palm, of Guiana. This tree grows from the Llanos of Cumana 
to the western tributaries of the Rio Negro and the mouth of 
the Amazon, or over an area of 550,000 square miles. It was called 
by Father Gumilla the arbol de la vida, or tree of life, on account of 
its various uses. It is of the greatest importance to the inhabitants 
of the country in which it grows. The trunk and its leaves are used 
for various household purposes. The sap is a saccharine fluid, much 
drunk by the natives. The flowers afford a sweet fermentable 
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liquid, resembling champagne. 'The pith of its trunk affords a kind 
of sago. Even in its decay, this palm is of use, and affords a delicacy 
to the Indians, which likewise many colonists do not refuse, namely, 
the larva of a large beetle. The Curculio palmanm is found in 
large numbers in the pith when the trunk is near its decay, and 
which, when boiled or roasted, resembles in taste the marrow of 
a beef bone. Its average height is about 50 feet, and it has been 
observed growing at a height of 3,000 to 4,000 feet above the level 
of the sea. 

Prof. Allman laid before the Section a monstrosity occurring in 
Saxifraga Geum, The three external verticels of the flowers were 
normal, but between the stamens and pistil therfe was developed 
a scries of adventitious carpels crowded upon the margin of a 
cup-like production which surrounds the lower half of the pistil. 
These adventitious carpels were characterized by their backs being 
turned towards the axis of the flower. The carpels bear ovules 
on tlicir margins, which acquired a very considerable degree of 
development, becoming completely anatropous, like those in the 
normal ovary. Dr. Allman explained this monstrosity by supposing 
the existence of a series of secondary axes, which are given off in a 
whorl between the stamens and the primary axis of the flower. These 
axes terminate in imperfect flowers, of which the additional carpels 
are the only remains. 

Prof, llenslow exhibited a specimen of Papaver orientalis, in which 
the filaments of the stamens were converted into bodies bearing 
ovules. 

Prof. E. Forbes read a paper ‘ On the Distribution of Endemic 
Plants, more especially those of the British Islands, considered with 
regard to Geological Changes.’ — ^The author stated that the hypothe- 
sis of the descent of all the individuals of a species, either from a first 
pair, or from a first individual, being assumed, the isolation of 
assemblages of individuals from those centres, and the existence of 
endemic or very local plants remains to be accounted for. Natural 
transport, the agency of sea, rivers, and winds, and carriage by 
animals or through the agency of man, are means in the majority of 
cases insufficient. The true cause the author proposed to seek in an 
ancient connection of the outposts or isolated areas with the original 

2 I. 
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centres, and the subsequent isolation of the former through geologi- 
cal changes and events, especially those dependent on the elevation 
and depression of land. Selecting the Flora of the British Isles 
as a means of testing his theory, he divided its vegetation into five 
Floras: first, a west Pyrenean, confined to the west of Ireland, 
and mostly to the mountains of that district ; second, a Flora related 
to that of the south-west of France, extending from the Channel 
Isles across Devon and Cornwall to the south-east, and part of 
the south-West of Ireland; third, a Flora common to the north 
of France and south-east of England, and especially developed in the 
chalk districts ; fourth, an Alpine Flora developed in the mountains 
of Wales, north* of England and ScotLind; and fifth, a Germanic 
Flora, extending over the greater part of Great Britain and Ireland, 
mingling with the other Floras, and diminishing, though slightly, as 
we proceed westwards, indicating its easterly origin and relation 
to the characteristic Flora of northern and western Germany. The 
author then went into details pointing out the circumstances which 
gave a probable age to each of these British Floras, and the geologi- 
cal changes which had occurred to isolate them from Floras of other 
parts of Europe, with which they were formerly in connection, and 
with which they had a commdn parentage.' He maintained, in con- 
clusion, that the peculiar distribution of endemic animals, especially 
of the terrestrial mollusca, bore him out in these views. He propos- 
ed to pursue the subject in detail, with reference to both animal 
and vegetable life, in connection with the researches of the Geological 
Survey. 

This paper produced a long and interesting discussion. Mr. J. Ball 
argued against the hypothesis of there being only a single species 
created. If there were but one individual we were not in a position 
to say what were its characters from our present forms. He saw no 
objection to the view that the same species might be created at two 
distinct periods of time, as well as of space. — Prof. Phillips would 
not enter into the question of the hypothesis, but as a geologist he 
could say, that the changes required to produce the isolation of the 
Floras spoken of by Mr. Forbes, were not greater than must have 
taken place to produce other well known geological phenomena. He 
believed the views of Prof. Forbes of great importance ; and, in re- 
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gard to tlie examination of the distribution of extinct forms of 
animals and vegetables, would furnisli a mode of investigation of the 
greatest value. — Mr. C. C. Babington stated, that if the presumed 
geological phenomena of Prof. Forbes could be granted to have taken 
place, that would be a strong argument in favour of the hypothesis 
he had adopted. The great difficulty in the way of supposing the 
creation of but one individual of a species was their frequent distri- 
bution over various parts of the world. — Prof. Forbes, in reply, stat- 
ed that if the hypothesis of a single pair or an individual of each 
species were not granted, there was an end to all palseontology and 
its value in geological inquiry. If the hy})othesis of descent be not 
true, then the deduction of geologists from it are erVoneoiis. 

Friday. 

I)._.SuB-sECTio>r, ETHNOLOGY. 

Admiral Sir C. Malcolm in the chair. 

Dr. R. G. Latham ‘ On the Ethnography of the American Lan- 
guages.’ — lie opened by explaining the extent of the Esquimaux 
tongues, by pointing out the character of their locality as being the 
one that we should naturally expect to find transitional to the Fo 
language of America and Asia, stated, however, that they had been 
cut off on both sides by broad lines of separation. These lines ho 
considered exaggerated. Between them and the Athabascan, between 
the Athabascan and (^ooloch, between the Cooloch and Oregon, 
between the Oregon and Californian, he could draw no definite lines. 
The Californian passed into the Mexican, the Mexican into those of 
South America. On the other hand the Curile, Corcan, and Ja- 
panese tongues were akin to the Esquimjiux, so were the Siberian. 
He was satisfied that the common view was the true one ; viz. that 
the Esquimaux languages connected the Old* and New Worlds. He 
further added that the glossarial affinities of the Polysynthetic ton- 
gues were as real as their grammatical analogies. 

The American Minister remarked, that the divisions of Dr. Latham 
did not agree with those recognized by the American* scholars. He 
obsen^ed that the languages of the United States were classed in 
eight divisions ; that between these there was certainly a general 
affinity such as between the more distant languages of the Old 
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World ; that the difference between the American tongues was not 
so great as to make against tlie general unity of the human race ; 
but that still it was so great as to render the processes by which 
alliances were shown between theniy convertible towards showing 
alliances between any other languages whatever. He did not see 
what sense Dr. Latham gave to the word affinity y and desired to see 
the details by which the eight isolated classes were run into each 
otlier, and the particular facts by w^hich the current divisions were 
broken rlowiiJ The contrast between the grammatical analogy and the 
glossarinl differences of the American tongues was generally recog- 
nized. Dr. Latham, however, instead of explaining it, denied its 
existence. — Dr. Latham replied, that he had abstained from details 
merely on the score of time ; that he would now enter on them but 
briefly ; that he must be excused if he supposed that they were but 
partially acquainted with the details of transatlantic scholars in this 
de])artment, but that he would now take up the subject in special 
regard to the attention with wbicli the Honourable Minister had paid 
to Ids statements from the point where they had left it. He differed 
with Gallatin and others, but he owned that he combated them with 
weapons which they themselves supplied. He spoke with praise 
upon the pains taken by the American War Department to procure 
the Indian vocabularies. In respect to the Natchez, Uche, Attacapa, 
Adaine, and Chetimacha vocabularies, he believed that Gallatin him- 
self only meant his groups to be provisional , The division, however, 
between the Algon({uin and Iroquois groups was considered real. 
This he broke down. Both werq allied to third languages, e. g, the 
Eskimo. Both could be shown allied to each other, if we dealt with 
many dialects e7i masse. The Cherokee was Caddo, and as such 
Catawba also. The question between the Creek and Choctah tongues, 
was one of definitions '•only. Exceptions might be taken to his 
modes of indirect and collective comparison, but he believed them to 
be legitimate and recognized instruments of criticism. 

* On an Apparatus for Measuring and Registering two dimensions 
of the Human Frame, the Height of the Body and the Space from 
the extremity of the Fingers of one Hand, to the extremity of the 
Fingers of the other, the arms being extended horizontally.’ — The 
adoption of the measurements proposed, the author contends will 
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furnish a more accurate means of identification than the method now 
in use, and at the same time give important data for ethnological in- 
quiry. The apj)aratus consists of two graduated scales, each fitted 
with a sliding gnomon. Taking the corner of the room as a con- 
venient j)crj)endicular, the scales are fixed against the wall at a certain 
distance from the floor and corner of the room and at certain angles. 

Monday. 

Section A.- MATHEMATICAL AND PI I YSICAL^CTENCE. 

‘Remarks on the Periodicity of Magnetic Disturbances,’ by the 
Rev. II. Lloyd. — When we examine, for the first time, the chart of 
the changes of one of the magnetic elements during a day of distur- 
bance, we do not hesitate to pronounce that the causes which produce 
these changes, so apparently capricious, belong to the class which, 
from our ignorance of their laws, wc are accustomed to denominate 
“accidental” or “irregular.” Experience, however, has shown that 
these phenomena, and therefore also the forces which produce them, 
are mhject to laws, which require multiplied observation alone for 
tlicir development. A few months of systematic observation is suffi- 
cient to show that these apparently abnormal movements of the 
magnet recur more frequently at certain hours of the day than at 
others. Prof. Kreil seems to have been the first to notify this remark- 
able fact. In a letter addressed to M. Kupffer, dated in January 
1839, he observ(*s, that “ all hours of the day do not appear to be 
equally favourable to the development of this phenomenon that 
disturbiinces begin “ much more frequently in the evening than in 
the morning hours, and “ hardly ever begin in the latter hours of the 
forenoon.” In a letter addressed to Col. Sabine, dated in July 1840,, 
Prof. Kreil has entered more minutely into the question, with the 
light of the observations of an additional y^ar. lie there observes, 
that “ the least disturbance takes place in the declination from 8 to 
10 A.M., and the greatest from 8 to 10 p.m.;” that “ the declination 
is increased by the disturbances of the forenoon and middle of the 
day, and diminished by those occurring in the evening hours ;” that 
the effect of disturbances upon the horizontal intensity is, in general^ 
a diminution of that element, this diminution being however more 
considerable during the hours of the night and morning, than in 
the forenoon and afternoon.” A more elaborate examination of this 



260 


Proceedings of the British Association. 


question has been since made by Col. Sabine, in the discussion of 
the results of the first two years’ observations, made at the Magnetic 
Observatory of Toronto, under the direction of Lieut. Riddell. The 
mode of examination is, for the most part, the same as that of Prof. 
Kreil, — namely, to separate the individual results, which differ from 
the monthly mean, corresponding to the same hour, by a quantity ex- 
ceeding a certain arbitrary limit ; to treat them as the effects of perturb- 
ing causes ; and to examine the frequency of their occurrence at the 
several hoursT of regular observation- By this mode of examination 
Col. Sabine has been led to the result — a result partly agreeing with 
and partly differing from that deduced by Prof. Kreil — that “ the 
causes which produce easterly deflexions have their maximum fre- 
quency of effect at ten hours, and those which occasion the westerly 
deflexions their maximum at twenty hours. The minimum of both 
occurs nearly at the same hour, viz<*about two or four hours.” Ana- 
logous conclusions are deduced respecting the disturbances of the 
horizontal intensity- These disturbances, which are on th6 whole sub- 
tractive, have their minimum at 4 p.m., the hour of maximum inten- 
sity ; their maximum, on the other hand, occurs about the time of the 
nocturnal minimum of the intensity, or from ten to sixteen hours. 
Col. Sabine then proceeds to compare the monthly means at the 
several hours of observation, as deduced from the whole body of the 
observations, and as deduced from the remaining observations, when 
the excessive deflexions already referred to are laid aside. Of the 
propriety of this separation, and of the results thence deduced. Dr. 
Lloyd said that he would not now speak; as the remarks which he 
had to offer had no immediate connection with that question. With 
respect ,to an annual period in these remarkable phenomena. Prof. 
Kreil and Col. Sabine have arrived at different conclusions. Accord- 
ing to Prof. Kreil, tbe perturbations are much more frequent in 
the winter than in the summer months and that, not merely because 
the cause which produces the regular diurnal change is then more 
feeble, but also because (according to Prof. Kreil) the disturbing 
forces are then actually of greater intensity. According to Col. 
Sabine, the disturbances [of declination] appear to be distributed 
throughout the year without any marked inequality either as to num- 
ber or direction,” except that their number appears to preponderate 
somewhat in the month of October. With respect to the horizontal 
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intensity, Col. Sabine appears to agree with Prof. Kreil, and to find 
that the number of observed disturbances of that element is greater 
in the winter than in the summer months. 

Having thus stated the conclusions which have been hitherto 
drawn, in connection with this subject. Dr. Lloyd proceeded to lay 
before the Section the results to which he had himself arrived, by a 
different mode of investigation, as applied to the observations made 
in the magnetical observatory of Dublin. 

Tlie problem which he proposed to himself had^for its object 
to determine the taw of prohahility of disturbances, as dependent 
upon the hour of the day, and upon the season of the year — a 
question, the solution of which will be seen to be* of very great im- 
portance with reference to any physical theory of the phenomenon, 
'fhe nn^thods hitherto applied, although they indicate in a general 
manner the times of greater and less disturbance, do not solve this 
question. In the investigations of Prof. Kreil and ('ol. Sabine, 
no account is taken except of disturbances exceeding a certain 
arbitrary limit ; and, witli respect to these, the results are not com- 
bined in such a manner as to give the law in question. Tlie de- 
duction of this law, although somewhat laborious, is nevertheless 
simjde in principle. We have only *to take differences between each 
partial result and the monthly mean corresponding to the same hour, 
and to comhiuc these in the same manner as the errors of observations 
(to which they are analogous) are combined in the calculus of 
probabilities. Thus, the square root of the mean of the sum of the 
squares of these differences is a quantity analogous to the mean error, 
in the partial observations of a constant quantity ; and the probable 
disturbance at any hour is inferred frpm this, by multiplying, it by a 
constant factor. The values of this function (which Dr. Lloyd 
proposed to call the mean disturbaiite) Inwe been deduced for the 
several hours of observation in each month. The corresponding 
values for the entire year are deduced from those of the sej^arate 
months, by a repetition of the same process ; they are given, reduced 
to minutes of arc, in the following table : — 


] 

3 
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The mean daily disturbance, deduced in a similar manner from 
the mean disturbance corresponding to the several hours, is 2'*5C* 
It will be at once seen, from the mere inspection of these numbers — 
or, still better, by projecting them in a curve — that the mean dis- 
turbance follows a law of remarkable regularity, as depending upon 
the hour of the day. During the day, i. e. from 18 to 6 hours, it is 
nearly constant. At 6 hours, i. e. at sunset, it begins to increase ; 
it arrives at a maximum, a little after 10 hours ; it then decreases 
with the same regularity, and is reduced to its constant day value, 
about 18 hours, i. e. at sunrise. The maximum value at night, is 
about double of the constant day value. 

The function whose values have been hitherto considered is in- 
dependent of the direction of the disturbance. If however, we take 
the sum of the squares of the easterly and westerly deviations sepa- 
rately, it is found that the easterly disturbance preponderates during 
the night, and the westerly during the day, the former l)eing much 
more considerable than the latter, and the difference reaching a maxi* 
mum about 10 hours. It thus appears, that the tendency to dis- 
turbance observes a regular period, both in magnitude and direction, 
connected with the diunial movement. In order to perceive their 
relation to the regular diurnal variations, it will be necessary to 
regard the latter in a somewhat ditferent point of view from that 
in which they have been usually considered. From the very small 
amount of the regular change of declination, which takes ])lacc 
during the night, and from the manifest (!onnection of the day 
movement with the position of thp sun, Dr. Lloyd said, that he was 
led to consider the position of the magnet during the night as its 
normal - position, from which it was made to deviate during the 
day by the influence of tlie sun. In this point of view, the regular 
diurnal progression may be described, in its main features, as a 
westerly deviation of the north end of the magnet, commencing about 
an hour after sunrise, reaching its maximum a little after 1 p.m., 
and thence diminishing until a few hours after sunset, when the 
magnet returns nearly to its normal position. Now the mean distur- 
bance, it will be remarked, observes a period nearly the reverse 
of this, both in magnitude and direction ; its value being nearly 
constant during the day, while it is largely developed during the night, 
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in a direction opposed to that of the regular day movement. From 
tJiese remarkable relations, which hold also between the changes, 
regular and irregular, of the horizontal intensity, it seems evident 
that the two classes of phenomena are physically connected. Without 
entering into the question of the mode of this connection, Dr. Lloyd 
said that he regarded the disturbance of the two elements (in part at 
least) as an irregular re-action from the regular day movement, and 
dependent upon it both for its periodical character and for its 
amount. If this hypothesis be a just one, it will of*oursc follow 
that the magnitude of the mean disturbance will vary, in some direct 
])roportion to the daily rangcy and should, therefore, be greater 
in summer than in winter. Now this (which is* contrary to the 
results deduced by Prof. Krcil and Col. Sabine, with reference to the 
frequency of disturbances, extending a certain limit) appears to be 
the fact. If we calculate the mean disturbance of the declination for 
the several (piartcrs ol‘ the year, we find it to be as follows — 

Spring. Summer. Autumn. Winter. 

2'-()(i ,r-()2 2'*r)2 J'* 80 . 

From these results, it appears that the mean disturbance observes an 
annual as well as diurnal period ; its maximum occurring in summer, 
its minimum in winter, while in spring aiul autumn its values are 
nearly equal. This important relation appears to confirm, in a re- 
)narkable manner, the views above given. It by no means nec(‘ssarily 
follows, from the results above slated, that the periodical character 
necessarily belongs to all disturbances. It may be that there are 
two classes of disturbances, the result^ of distinct physical causes, of 
which one observes ii period, while the other is wholly irregular; for 
it is obvious that on such an hypothesis, the period of the fi)rmer 
would necessarily be impressed upon the resultant disturbance, and 
that the latter would liave no effect in effacing it, provided the obser- 
vations from which it was inferred were sufficiently numerous. There 
arc many circumstances which seem to render this supposition highly 
probable, and if it be established, the next step in the investigation 
will be to distinguish these two kinds of disturbances by their exter- 
nal characters, and to resolve the complex resultant, where they 
happen to be combined into its more simple elements. Dr. Lloyd 
stated that he had commenced a series of observations in Dublin, 
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upon a plan which seemed likely to conduct to the solution of this 
problem — a problem which must be solved, before we can ascend with 
certainty to the physical causes of the phenomena. 

‘On a New Polarity of Light, with an Examination of Mr. Airy’s 
Explanation of it on the Undulatory Theory,* by Sir D. Brewster. — 
Notwithstanding the great power of the Undulatory Theory in explain- 
ing phenomena, and its occasional success in predicting them, I have 
never been able to consider it as a representation of that interesting 
assemblage oV facts which constitute Physical Optics. When a theory 
of high pretensions, and remarkable for its powers of accommoda- 
tion is found incapable of explaining whole classes of well-observ- 
ed and distinctlj^ marked phenomena, those who have discovered 
or studied these phenomena may be excused for withholding from 
it their assent, and for not wholly abandoning older, though less 
popular views, which were sanctioned by such authorities as those 
of Newton and Laplace. It has fallen to my lot to lay before 
the public several of the facts to which I refer ; but as it is not the 
object of this notice to discuss the general merits of the Undulatory 
Theory, I shall mention only two of those classes of facts which the 
Undulatory Theory has failed to explain. The first of these, which 
was communicated to the Royal Society about fifteen years ago, em- 
braces the phenomena of transverse fringes which cross the fringes 
produced by grooved surfaces, and produce, both in common and 
homogeneous light, a series of phenomena equally beautiful and sin- 
giilar. In these phenomena we witness the extraordinary fact, that 
a stripe of polished metal is incjapable, at various angles of incidence, 
of reflecting a single ray of homogeneous light ; while, at intermediate 
angles^ of incidence, it reflects that light freely. The Undulatory 
Theory has never ventured to explain these phenomena, and 1 feel 
confident that they aro beyond its power ; and hence the phenomena 
themselves have excited no notice, and have shared the fate of all 
such intractable notions as repose submissive to the prevailing theory 
of the day. The second group of phenomena which the Undulatory 
Theory is equally incapable of explaining, present themselves in 
looking at a perfect solar spectrum, or a diffractive spectrum, through 
the edge of a thin plate of glass, quarts, or mica. If we cover one- 
half of the pupil of the eye with such a plate, and thus view the 
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spectrum so that tlie rays which pass by the edge of the plate may 
interfere with those whicli pass through it, then if the plate is on the 
same side as the violet space, the spectrum is seen crossed with 
numerous black and nearly equidistant bands, parallel to Fraunhofer’s 
fixed lines, and, generally speaking, increasing with the thinness of 
the plate ; but if the plate is on the same side as the red space, no 
bands whatever are seen, though all the other conditions of their 
production are the same. When the transparent plate is very thin 
the fringes of thin plates are produced, whether we Cover the half 
or the wliole of the pupil ; but these have nothing to do with the 
phenomena under consideration. The singular fact of the fringes 
being seen only in one position of the plate appealed to me to indi- 
cate a new ^iolarity in the simple elements of light. I therefore 
communicated it to the British Association at Liverpool, in 1836 ; and 
in 1837 I submitted to the same body additional observations, which 
excited some discussion. The singular phenomena contained in these 
notices, though pressed upon the attention of the supporters of the 
Undulatory Theory, remained unexplained for more than three years. 
They at last attracted the regard of Prof. Airy, in October, 1839, 
when that distinguished mathematician repeated my experiments; 
and in 1840 he made them the subject of an elaborate memoir, con- 
stituting the Bakerian Lecture of that year, entitled, ‘ On the Theore- 
tical Explanation of an apparent New Polarity in Light.’ (Sir D. 
Brewster read the parts of Prof. Airy’s paper which could be readily 
understood by the section.) Previous to the publication of this in- 
genious paper. Prof. Airy gave an account of it at the meeting of the 
British Association in Glasgow, in 1839. On tliat occasion I made 
a few observations upon it ; but especially marking the fact, that 
whereas Prof. Airy’s explanation referred solely to very faint bands 
seen when the spectrum was out of focus, I»had seen the bands per- 
fectly distinct, and most vivid and intensely black, when the spectrum 
was in focus. The explanation, therefore, given in this memoir had 
nothing to do with the bands which I had discovered and described. 
Prof. Airy was accordingly led to resume the investigation ; and he 
has published the results of it in a Supplement to his first paper, 
which appeared in the Philosophical Transactions for 1840 . The 
following is the account which he gives of the results which he 
obtained : — 
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“ In the Second Part,” says Prof. Airy, of the Transactions for 
1840, the Royal Society has published a memoir by me, explaining 
on the Undulatory Theory of Light the apparent new polarity disco- 
vered by Sir D. Brewster, which explanation is based on the assump- 
tion that the spectrum is viewed out of focus ; an assumption which 
corresponded to the circumstances of my own observations and 
to those of some other persons. Since the publication of that me- 
moir, I have been assured by Sir D. Brewster that the phenomenon 
was most certainly observed with great distinctness, when the spec- 
trum was viewed so accurately in focus that many of Fraunhofer’s 
finer lines could be seen. This observation appeared to be contradic- 
tory to those of l^Ir. Talbot, cited by me in p. 226 of my memoir, as 
well as to my own. With the view of removing the obscurity that 
still appeared to embarrass this subject, I have continued the theore- 
tical investigations for that case which was omitted in the former 
memoir, — namely, when the spectrum is viewed in focus, or when 
«==o (p. 229 ;) and I have arrived at a result which appears com- 
pletely to reconcile the seemingly conflicting statements.” — Phil. 
Trans., 1841, p. 1. 

Now, in the investigations which this paper contains, and which 
Prof, Airy considers satisfactorjr, there are two points which require 
special attention. The first of these is the assumption, necessary for 
the explanation, that even when any single point of the spectrum is 
seen accurately in focus, it forms a diftcrent image on the retina, the 
extent of the diflFcrence being exceedingly less than the interval 
between the bands. The supposition appears to me quite untenable, 
and one wliich cannot for a moment be admitted. The second point 

relates to the expression of — which Prof. Airy obtains for the 
interval between the bands ; from which it follows, that this interval 
is inversely as the radius of the pupil, or the area of the object-glass. 
But the intervals have no such rotation, and Prof. Airy does not say 
that such a rotation was ever noticed in any of his experiments. I 
have made the experiment repeatedly and carefully, and can state 
with confidence, that the fringes do not vary with the diameter of 
the pupil or the operations of the object-glass. Their interval rc- 
mMns the same, whether we look through a pin-hole or with the 
pupil in its fullest expansion ; and it is equfilly invariable when the 
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aperture of tlie object-glass is made to vary from a quarter of an inch 
to four inches. Hence it follows that the system of bands to 
which Mr. Airy’s theory is applicable has no existence in nature ; 
that the phenomena which I discovered are still unexplained by the 
Undulatory Theory, and may still be regarded as indicative of a new 
species of polarity, till they are brought under the dominion of some 
general principle. Since the publication of the two memoirs of Prof. 
Airy, I have devoted much time to the examination and measurement 
of the bands under consideration, and I have been led*to the obser- 
vation, of many new and complex phenomena. 1 am still, however, 
as ignorant as ever of the cause of the singular property to which 
this notice relates, though I have succeeded in Iracing the phe- 
nomena to the true class of interferences to wliich they belong. 

The Astronomer Royal observed that this communication had 
taken him by surprise. Until he saw the announcement in the jour- 
nal of Sectional proceedings, about half an hour since, he was not 
aware that Sir 1). Rrewster contemplated entering on the subject. 
So impei'fect was his memory on the subject, that he did not even 
remember that the formulae read out by Sir D. Brewster were his. 

Section must therefore see that, under these circumstances, he 
was totally unprepared to discuss the matter. — Sir D. Brewster 
stated tliat he had sent the title of this communication to the Secre- 
tary, in the prescribed manner, previous to the meeting, and he was 
under the impression that the Astronomer Royal was aware of his 
intention of calling the attention of the Section to the subject. He 
now regretted that it had not occurred to him to write to Prof. Airy 
on the subject. — Prof. Challis had entered upon an examination of 
this subject soon after the publication of Sir D.avid Brewster’o expe- 
riments ; these he had repeated and verified in most points. He had, 
however, found that when he varied the inclination of the piece of 
retarding glass to the rays of light, the lines varied considerably. — 
Sir I). Brewster had examined the phenomena under every inclina- 
tion of the piece of retarding glass, having varied it through all angles, 
both in a vertical direction and also horizontally, and had noted and 
described the effect produced upon these lines. — The Astronomer 
Royal admitted the difficulty of reducing such complex phenomena 
under the dominion of mathematical expression, but as far as the 
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lines under discussion were concerned, he had no doubt upon his 
own mind of the completeness of the explanation which he had 
given. — Prof. Powell had repeated Sir D. Brewster’s experiments, 
and had found the facts to be rigorously as stated by him. He 
had also read with much care both papers of the Astronomer 
Royal on the subject, and expressed his conviction that the last 
one contained a complete explanation of the phenomena at that time 
described. It was obvious that cases might occur where the pheno- 
mena were complicated, and where some parts would depend for ex- 
planation on one principle, others on another, though observed to- 
gether ; but he did not think it fair, even supposing the phenomena 
remained still unexplained, to say that therefore they were incapable 
of being explained by the Undulatory Theory. 

Sir D. Brewster next submitted a notice of Two New Properties 
of the Retina. — One of these properties related to the inferior sen- 
sibility of the retina at that part of it which corresponded to the Fora- 
men centrale of Soemmering, and which opened itself only when the 
eyes were directed to a faintly illuminated surface. The other pro- 
perty of the retina appeared after the observer’s eye had been im- 
pressed with the luminous stripes seen by looking out of a railway 
carriage in rapid motion, at the stones, or rather white bodices l3nng 
near the rails. When the eye is quickly shut under this impression, 
a motion is perceived in a direction transverse to the real impression 
on the retina ; and there is the appearance of a complementary lens 
in the same transverse direction. 

^ On the Aberration of Light,^’ by the Rev. Prof. Challis. — The 
phenomenon of aberration was explained on the undulatory theory of 
light, by assuming the direction of vision to be always co-incident with 
the direction of propagation of the waves. A star, according to this 
supposition, is seen in* its proper direction, while an object which 
moves with the spectator is seen in a direction which, with respect 
to the earth’s motion, is behind its true place. Astronomical obser- 
vation does not determine whether aberration affects the apparent 
position of the wire of the telescope, or of the star. Assuming the 
position of the star to be changed, it follows from this view, that the 
star must be considered to be in advance of its true place as regards 
the direction of the earth’s motion, and this result is in accordance with 
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the principle on which corrections for abciTation are applied in astro- 
nomical calculations. 

* On the Aberration of Light/ by Mr. G. G. Stokes. — Mr. Stokes 
supposes that the luminiferous ether is displaced by the motion of the 
earth and planets through it, in a manner similar to that in which or- 
dinary fluids are disi)laccd by solids moving through them, though 
not necessarily aecording to the same laws. He supposes that the 
ether (dose to the surface of the earth is at rest relatively to that 
surface, being entangled in the earth’s atmosphere. Consequently 
experiments on reflexion, refraction, and interference, made witli the 
light coming from any particular star, will lead to the same result, at 
whatever time of year they are made, conformably* with experiment. 
He supposes that light is propagated through the ether in motion, in 
the same way that sound is propagated through air in motion ; that 
is to say. he supposes that the displacement ot a small portion of a 
wave’s front in a very short time is compounded of the displacement 
which would exist if the ether were at rest, and of the displacement 
of the ether itself, so that in gcnieral the direction of a normal to tliat 
portion of the wave’s front is changed by the motion ot the etlicr. 

‘ On the Elementary Laws of Statical Electricity,’ by W . Thomson, 
B.A. — Of late years some (-minciit experimentalists, and especially 
Mr. Snow Harris and Mr. Faraday, have begun to doubt, to a certain 
(jxtenl, the truth of Coulomb’s laws, and have entered upon the inves- 
tigation of various phenomena which appeared to be incomj)atible 
with tliemi. The principal subject of this paper was an attempt to 
show that almost all the results adduced in their memoirs, whioli refer 
to electricity in equilibrium, are necessary consequences of the ma- 
thematical theory, and that none are at variance with it. • 

‘On the Nebula 25 Ilcrschel, or 61 of Messier’s Catalogue/ by 
the Earl of Kosse. — Lord Kosse exhibited to the Section what he 
called his working plan of this nebula, and explained his method. 
He first laid down, by an accurate scale, the great features of tlie 
nebula as seen in his smallest telescope, which, being mounted 
equatorially, enabled him to take accurate measurements ; he then 
filled in the other parts, which could not be distinguished in that 
telescope, by the aid of the great telescope ; but as the equatorial 
mounting of this latter was not yet complete, he could not lay these 
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smaller portions down with rigorous accuracy ; yet as he had re- 
peatedly gone over them, and verified them with much care, though 
by estimation, he did not think the drawing would be found to need 
much future correction. 

Sir J. Herscliel said he could not explain to the Section the strong 
feelings and emotion with which he saw tliis old and familiar acquain- 
tance in the very new dress in which the more powerful instrument 
of Lord Ilossc had presented it. lie then rapidly sketched on a 
sheet of paper the appearance under which he had been accustomed 
to see it, which was a nucleus surrounded by a ring-shaj)cd nebulous 
light, with a nebulous curve stretching from one part of the ring to 
nearly the opposite. This had very strongly suggested to his mind 
what our system of stars, surrounded by the milky way, dividing into 
its two great branches, would appear if seen from a sufticient dis- 
tance. But now this uehula is shown in such a way as greatly to 
modify, if not totally to change, former impressions. In the first 
place, under the examination of the more powerful instrument the 
nucleus became distinctly resolved into its constituent stars, which 
his telescope was not powerful enough to aecom])lish ; and it now 
turned out that tlie appearance wliich he had taken for a second 
branch of the ring, was a nebulous offshoot, stretching from- the 
principtal nebula, and connecting it with a neighbouring much smaller 
one. This was to him quite a new feature in the history of ncbulm. 
The general appearance of the nebula, as now presented, strongly 
suggested the leading features of the shell of a snail rather than a 
ring. He felt a delight he coulij not express when he contemplated 
the achievements likely to be performed by this splendid telescope ; 
and he* felt no doubt that, by opening up new scenes of the grandeur 
of creation, it would tend to^ elevate and ennoble our conceptions of 
the great and beneficeiit Architect ; the raising of our thoughts to 
Whom should be the aim of all our researches, as the advancing of 
our knowledge of Him, and the grateful tracing of the benefits and 
blessings with which He had surrounded us, was the noblest aim of 
all that deserved the name of Science. 

‘ On the Heat of the Solar Spots,’ by Prof. Henry, of Princeton 
College, New Jersey. — Sir D. Brewster read an extract of a letter 
which he had just received from Prof. Henry, who had recently been 
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engaged in a series of experiments on the heat of the sun, as observed 
by means of a thermo-electrical apparatus applied to an image of the 
luminary thrown on a screen from a telescope in a dark room. He 
found that the solar spots were perceptibly colder than the surround- 
ing light surface. Prof. Henry also converted the same apparatus 
into a telescope, by placing the thermo-pile in room of the eye-glass 
of a reflecting telescope. The heat of the smallest cloud on the 
^erge of the horizon was instantaneously perceptible, and that of a 
breeze four or five miles off could also be readily perceived. 

* On Fog-rings observed in America,* by Sir D. Brewster. — This 
j)a]>er had been communicated to Sir D. Brewster by Sir John P. 
Boileau, respecting a fog bow which had been seen in January, 1808, 
by Sir George Rose, when off the Montgomery Reach, in the Poto- 
mac, in Virginia. Early in the morning a milk-white fog came on, so 
fliick that the captain of the packet found it necessary to anchor, not 
knowing where he was. About half-past eleven he came uj) to Sir 
(xeorge, and remarked that they should have all clear soon, for the 
fog-eater was come.” The captain explained himself by pfunting to 
lhi‘ head of the vessel, where there was visible a ring of thicker white 
fog than that in wliich they were enveloped, apparently about (iO feet 
in diameter, the hell of the ring appearing about 2 feet broad. Within 
this ring was anoilun*, 2 fiet in diameter, suspended in its centre, and 
with prismatic colours. It lasted about 21/ or 30', when the fog 
cleared away. There was a severe frost on the following day. 

‘ On a System of Numerical Notation,’ by Mr. T. W. Hill. — This 
was proposed to be founded uponjthe number Ki, and those derived 
from it by successive division by 2, — such as 8, 4 , 2, 1. By the com- 
binations of these all numbers were to be formed, and by attaching 
letters as the marks or names for the olcmentary nund)ers, a system 
ol' nomenclature was obtained which seemed grotesque and cumbroiis 
in the earlier numbers, but which the author maintained became less 
complicated in the large and ordinarily less manageable numbers. 

' Saturday. 

Section D.— ZOOLOGY AND BOTANY. 

Dr. Carpenter read his Report ^ On the Microscopic Structure of 
Shells.* 
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Mr. Busk referred to some drawings of sections of the cellular 
structure of shells, in which some of the cells were perfectly black. 
This was at one time supposed to arise from the presence of air, and 
other causes ; but he believed that it depended on the fonn of the 
cell, which acted like a plano-convex lens ; the consequence was, that 
tlie rays of light were so much refracted as to be lost. When a sec- 
tion of this structure was looked at obliquely, the black spots entire- 
ly disappeared, — Prof. E. Forbes remarked on the value of the mi- 
croscope in every department of Natural History. With regard to 
(he tubes in the structure of the shell of Terehratulsc, they were for- 
merly supposed to be connected with the respiratory system ; but as 
T)r. ('arpenter had shown that that was not the case, he did not think 
those tubes could be any longer regarded of generic value. 

‘ On the Sounds produced by one of the Notonectidse under Water,* 
by Mr. Ball. — lie stated, that the fact ha\ing been mentioned to 
him some two years since, he had not had an opportunity of testing 
the observation until within the last few days, when a specimen was 
brought to him in an ordinary jelly glass ; it was, he believed, the 
Corrixa affinis. When suspended in the water, about four inches 
below the surface, it emitted three short chirrups, and then a long, 
cricket-like sound. It appears, the sounds arc emitted in the evening 
and night, and arc so loud that they may be heard in an adjoining 
room, and arc continued during the night. Mr. Ball stated, that time 
did not permit him to make any accurate observation ; but he thought 
the matter so curious, that he noticed it with the view of attracting 
the attention of entomologists, in the hope of obtaining an explanation 
of the manner in which this noise is produced under water. 

‘ On the Scientific Principles on which Classification in the higher 
Departments of Zoology should be based,* by Mr. Ogilby. — The 
dental system was, no dbubt, a valuable means of diagnosis, and this 
depended upon the fact that it had a relation to the stomach, and 
other viscera intended for the digestion of food. Just in the same 
way, the extremities of the mammalia, more particularly the fore-arm, 
are the exponents of the habits, mental power, and economy of ani- 
mals. The fore-arm is the seat of the function of locomotion, of 
manipulation and touch. According to the real position of an animal 
in the scale of organization will be the character of its fore-arm. The 
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position was illustrated by examples from the various families of 
mammalia. He thought, that in our usual systems of zoology, a too 
exclusive regard had been given to the structure and form of the 
teeth. 

Prof. E. Forbes read a ‘ Notice of Additions to the Marine Fauna 
discovered by Mr. R. M‘Andrcw since the last meeting of the Asso- 
ciation.’ — He also read the Report of the Dredging Committee. This 
Report consisted of a tabulated list of depths at which above ninety 
species of marine animals, chiefly the later British Mollusca, Radiata, 
and Zoophytes, were taken by Mr. M'Andrew during a series of 
dredgings from the Scilly Isles to the Hebrides, since the last meeting. 

A letter was read by the Secretary from Capt. Portlock, replying 
to the remarks made at York by Prof. E. Forbes on the results 
of his dredging at Corfu. — ^^fhe account then read, he had not 
wished to he considered a complete Report, but as an indication of 
progress. In conclusion, (’apt. Portlock stated, that, “ in dredg- 
ing, a conclusion from a very limited range of r(‘search is as 
dangerous as similar conclusions have been in geological iinjuiries. 
For exampl(‘, a hasty .deduction from the appearance of an animal at 
a particular depth of water is evideidly imperfect, as the nature of 
(he bottom and the descri})tion of the marine vegetation are more 
likely to modify such app(‘arances. I see, for example, that Prof. Bell 
quotes the discovery of Punjnome aspera by Prof. Forbes in the 
d{‘ep water of the* Egean as a proof that the species is essentially a 
deep water one, both in the Mediterranean and the Northern Seas. 
Here, however, I have found it just ^t the verge of the rocks, where 
sea-weeds prevail, and therefore in comparatively shallow waters — 
i. c. from ten to sLxtecii fathoms. Other northern s]>ecies, such as 
Ebalia Pennantii, Achceus Cnmchuy (if ^ am right in my identifica- 
tion of them,) 1 have found under similar circTimstances ; and 1 am, 
therefore, the more inclined to ascribe their existence to the local 
peculiarities of vegetation than to the depth.” 

Prof. E. Forbes stated, in reply, that he had remarked at the last 
meeting that Capt. Portlock’s Report was not drawn up according to 
the forms of the Dredging Committee ; and that he had described, 
for want of books, as new, genera and species which were known. — 
Prof. Ansted commented on the importance of the contributions of 
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Mr. M 'An drew to the Fauna of the British seas, as they bore so de- 
cidedly on geological subjects. Tliese discoveries proved the correct- 
ness of the general fact, that the range of a species in time was equi- 
valent to its range in space. — Prof. Forbes exhibited a specimen of a 
Medusa, caught by Mr. M'Andrew, and preserved in Goadby’s solu- 
tion, and pointed out the importance of this means of preserving 
those soft animals. We know less of the Medusae than any family 
of animals, and it arose from the ditficulty of preserving them. — 
Prof. Allman pointed out the fact of the finding phytophagous Mol- 
lusca at depths in which no vegetable existed, but in which the Nulli- 
pora was found, in evidence of the vegetable nature of that <dass of 
beings. — Dr, Carpenter said, that he had examined the tissues of the 
Nullipores, and found them to be purely of a vegetjible nature. 

Mr. W. Thompson read a letter from Mr. Alder, dated ^alcombc, 
June 17, 1845, in which the writer stated that he had lately obtain- 
ed in Torbay at least ten, and perhaps twelve new spcci(js of Mol (ms- 
ca nodibranchiatay to add to the British Fauna. They consist of 
four spcci(‘s of Doris, five or six of Eolis, and an animal ol’an entirely 
new genus, approaching nearest to Tritonia. A singular syx'cies of 
niollusk obtained at the same time, resembling in general appearance 
the genus Pelta of Quatrefages, was noticed in detail. 

‘ On the Discovery of Guano in the Faroe Islands,’ by the Rev. 
W. C. Trevelyan. — ^This guano occurs principally on the shelves 
commonly from 8 to 20 feet wide, which arc formed by the disintegra- 
tion of the softer beds in the lofty precipices, often rising to the height 
of more than 1,000, and in one instance above 2,000 feet. Of such 
places, sheltered by the projecting rocks above, the sea fowl take 
advantage, and considerable dej)Osits of guano are found there, olteii 
the collection of many yea,rs ; though in some instances, when it 
accumulated so much us, from its slope towards the sea, to make an 
insecure resting place for the eggs, the Farocse, who did not know its 
value, but to whom the birds, both on account of their feathers and 
for food, were of great importance, shovelled it off into the sea. 
Now, however, they have learnt at least its commercial worth, and 
collect it carefully ; — ^in many places at considerable risk, the collec- 
tors being let down by ropes to the ledges, whence they lower the 
guano into boats below. 
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• Oil Fizcaii’s Process of Etching Daguerreotype Plates, and its 
Application to Objects of Natural History,’ by Mr, Goadby. — In a 
Daguerreotype }>ortrait, the black parts of the plate consist of silver, 
the white of mercury, and the intermediate tint of a mixture of the 
two, the degree of darkness or light depending upon the excess either 
of the silver or of the mercury. In converting a Daguerreotype into 
an engraved })latc, it is necessary to etch away the dark parts and to 
leave the white untouelied. This is done by immersing the plate in 
a fluid, consisting of dilute nitric acid, nitrous acid, chloride of 
sodium, and nitrate of potash. The nitric acid is so far diluted, that 
no decomposition can take place until the mixture is heated, when 
the chloride of sodium and nitrate of potash are* decomposed, and 
chlorine and nitrous acid are evolved. These attack and remove the 
silv(‘r, or the dot h jiortions of the jdate, but have no effect on the 
mercury, so that the Hf/his of the picture, being the mercurialized 
yiortions of the yilate, constitute the eteh 'my ground, and effectually 
didciid such portions of the Daguerreotype from the influence of the 
corroding fluid. After a time, those portions of the plate that have 
been acted upon by the chlorine, &c. become covered with a protect- 
ing coat of the chloride of silver : this must be removed by dilute 
liquid ammonia, when the biting may be continued by a fresh siqiply 
of the mixed acid. Grease and foreign matter must be removed by 
repeated washings in dilute acid and alkali, and by boiling in caustic 
potash. TJiese cleansing operations must be repeated after every 
biting, after washing out the chloride of silver by the ammonia. The 
ydate being thus bitten, but in a ^slight degree, is to be inked after 
the ordinary manner of engravers, and allowed to dry ; the surface 
of the jdate is then to be thoroughly polished, the ink still remaining 
in the corroded portions of the plate. ^ It is now to be gilded by the 
electrotype, those parts alone receiving the*gold that have been pre- 
viously polished. The ink is then to be dissolved out of the hollows 
by potash : the parts that are gilded now constitute the etching 
ground, instead of the mercury, and the biting may be henceforth 
continued by nitric acid, in the customary usage of engravers. The 
plate thus etched generally requires to be finished by the hand of the 
engraver, who has the advantage of a perfect, although faint jiicturc 
to work upon. The amount of labour which he must bestow will dc- 
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pend upon the goodness of the Daguerreotype, and the success of the 
etching. M. Claudet has fully established the successful applicatioTi 
of this process to the purposes of illustrating Natural History, by 
copying from Nature and engraving several delicate and difficult dis- 
sections of the lower animals, particularly the nervous system of 
Aplysia and Tritonia (the latter much magnified), and the nutrimen- 
tal organs in situ of a caterpillar. These preparations, together with 
the engravings of them, were handed round. 

Dr. Carpenter stated, that a similar process had been employed 
for engraving microscopic objects, the discovery of which was due to 
Capt. Ibbetson. He exhibited some plates of blood-globules, and 
other microscopic objects published by Dr. Donn6, of Paris, which 
had been j)rocured in this way. 

Sirn-SECTioN D.^ETHNOLOGY. 

‘ On the Etbnograjdiy of the Indo-Chinese Nation,’ by 11. G. 
Ijatham. — There was no tract of country, the author remarked, of 
equal circumference, where the language was sj)okeu with so much 
uniformity as in (Uiina. He described the characteristic of the lan- 
guages of China, Thibet, and the ultra-Gangctic peninsula to be 
monosyllabic ; these differed from each other to a greater of less 
extent, but they all had the monosyllabic characteristic. Another 
mass of languages was the Malay and Polynesian : from the Malayan 
peninsida northward and westward — from Sumatra, from Borneo, 
northward and westward, in the Philippine islands, along th(' whole 
north coast of New Guinea, in tl\c Ladrones and Caroline Islands, 
in hundreds of mere specks in the sea, until we came to a small island 
half way to America, there was one mass of languages, with the 
exception of New Holland an(l Van Diemen’s Land. He was satis- 
fied the Malay language^ was of monosyllabic basis ; and hence he 
contended for an affinity between it and the Chinese. Between the 
languages of Turkey, Siberia, Finland, Nova Zernbla, &c. and that of 
China he coidd trace little affinity ; but after the Malay, the language 
of the Caucasus had the closest affinity with that of China. 

‘ On the Migratory Tribes of Central India,’ by Mr. E. Balfour. — 
It has not been ascertained how many wandering tribes there are ; 
the author confined himself to the description of the manners and 
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habits of seven. Although in many respects they arc similar to each 
other, still there are differences which have interest in an ethnologi- 
cal point of view. 

Dr. King exhibited a drawing of a s])ecimen of gold casting as 
illustrative of the state of art of the inhabitants of New Grenada 
prior to the conquest. It represented the human figure sitting. The 
original was of fine gold, and weighed 1 oz. 18 dwts. 18 grs. 

JSe( J lox E.— MEDICAL SCIENCE. 

Our readers arc aware, from the Report of the Council, that it 
hatl been, by a resolution of the General Committee, referred to 
the Council to consider the propriety of so modifyihg the title and 
regulations of this Section, that it might include a more general 
range of subjects ; also of the proceedings thereon taken by the 
Council, On Tuesday, at the close of the Sectional proceedings. 
Dr. llaviland, the President, informed the members present that 
tlie Council referred the subject back to the Committee of the Sec- 
tion, requesting a report thereon during the present meeting ; that 
after an anxious consideration, and with the assistance ol‘ a large 
committee, formed especially for this purpose, the following resolu- 
tions had been passed : — That the Committee of Section E. of the 
Rritish Association an; fully convinced of the utility and im])()rtance 
of the Section, and that it be recommended by the Committee^ that 
the title of the Section be changed to that of ‘ Physiology.’ ” — It was 
further resolved, “ That the foregoing resolution, when presented to 
the General (^/omiriittee, be accompanied by a brief statement of the 
reasons which led to the recommendation.” — These resolutions had 
been placed in the hands of Prof. Phillips, accompanied by tli? brief 
statement alluded to, for presentation to the General Committee. Dr. 
llaviland concluded by stating that the object desired to he effected 
by the change proposed was the introduction into the Se(*tion of all 
those papers which elucidjited life under all its conditions, normal and 
abnormal, whether by the aid of chemistry, anatomy, statistical in- 
quiry, or pathological research. In order that this should be the 
result at future meetings, he requested the assistance and co-operation 
of all the members who were anxious that the proceedings of this 
Section should sustain the dignity of the profession and the character 
of the Association. 
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This Section did not meet till Saturday. 

Mr. Sibsoii presented an apparatus for delineating correctly the 
relative position and size of the viscera, either in their healthy condi- 
tion or changed by disease. It consisted of a square frame, covered 
by transparent lace or muslin, which will permanently bear chalk 
marks, lly taking the outlines of the objects to be sketched (de- 
formities, well marked conditions of thoracic or abdominal viscera, &c.) 
on the surface looking perpendicularly at the object, a correct out- 
line is easily produced even by those who are not artists ; this sketch 
can be readily transferred to paper by pressure, and if necessary 
may be reduced by the application of the pentagraph. Mr. Sibson 
gave an illustration of its use by making sketches from the living 
body, and entered into numerous pathological details to show the im- 
portance of frequent delineation, to ascertain the progress of internal 
and external disease during treatment. 

Dr. Brooke suggested an improvement to the apparatus by attach- 
ing to the frame a pencil moving parallel to itself and perpendicular 
to the plane, by means of jointed rods, as in the sockets sometimes 
adapted to a reading chair. 

Dr. Macdonald read a paper ^ On Cranial Vertebrse.’ — The author 
commenced by enforcing the value and necessity of the study bf what 
liad been termed Transcendental Anatomy. After alluding to the 
labours of the foreign and British investigators of the subject. Dr. 
Macdonald laid down the elementary parts forming a vertebra, which 
he stated to be firsts a body, forming part of the caulis centratis of 
the vertebral column ; second, tbe posterior laminse, which meeting 
on the mesial plane form the arch of the vertebral canal, having the 
spinoifs processes more or less developed : each lamina is again sub- 
divided into three elementary divisions, which he denominates pro- 
tomeral, deutomeral, and tritomeral ; besides these there are, third, 
anterior laminae connected with the cmdis centralis, exemplified in 
the ribs and part of the pelvis, and also in the bones of the face. 
Ketaining these divisions of each vertebra, the author described the 
cranial vertebrae, as three pairs arising from the spine : first, the 
occipital ; second, the sphenoidal ; third, the ingrassio-ethmo-frontal ; 
by attentively examining the component laminae of these vertebrae, 
he identified all the usually described portions of the cranium. The 
facial bones he resolved into two pairs of vertebrae ; first, the super- 
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ciliary ; second, the aduasal. By a minute demonstration the autlior 
endeavoured to establish the details of his system, which he contend- 
ed was applicable to all the zoological classes and as well marked in 
the insect tribe as in the mammalia. 

Dr. Brooke presented an instrument to assist in the discoveiy ol’ 
foreign bodies by auscultation. It consisted of a catheter or sound, 
with a eircular sounding-board, si\ inches in diameter, attached per- 
pendicularly at its extremity, which increases the sensation derived 
from the contact of its other end against a small calculus or fragment 
after lithoti’ipsy, which might otherwise escape detection, and lay the 
foundation of future disease. The effect of the so an ding-board was 
demonstrated. A sound produced by the contact of a small fragment 
in a small bag, which could scarcely be heard by the holder of the 
instrument without the sounding-board, became perfectly audible on 
its application. 


Six r ION F.--- S'fATlS'flFS 

Mr, Fletcher read a statistical and historical ac(‘ount of the ancient 
system of public charities in Londoiv He stated that the necessity 
of systematic provision for the relief of the poor began to be felt after 
the suppression of the monasteries and the hospitals governed by 
monastic rule. In l.OM the site of St, Bartholomew was granted 
to the Corporation of London, but no provision was made for its 
endowment and government until J 548; and thus some provision 
was made for the relief of the sick and inlirrn. Christ’s Hospital, for 
the education of destitute children, was founded in 1553, and* about 
the same time St. Thomas’ Hospital v^as established for the same 
purpose as that of St. Bartholomew. The* next measure was to 
provide a place for vagrants and unemployed labourers. The petition 
sent by the Corporation to the King’s Council stated, “ it was too 
evident to all men that beggaiy and thievery did aboimd, and wc, 
remembering how many statutes from time to time have been made 
for the redress of the same, and little amendment hath hitherto fol- 
lowed, thought to search the cause hereof, and after due examination 
had we evidently perceived that the cause of all this misery and 
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beggary was idleness ; and the means and remedy to cure the same 
must be its contrai 7 , which is labour ; and it hath been a speech 
used of all men to say unto the idle. Work ! Work ! even as though 
they would have said, the mean to reform beggary is to fall to work.” 
In consequence of this petition Bridewell was established, and thus 
public charity was organized for three great objects — the relief of the 
sick, the education of the young, and the employment of the able- 
bodied labourer. The hospitals were supported by assessments levied 
on the citizens and the companies. By the charter of Edward the 
Sixth the. government of these institutions was given to the Corpora- 
tion of the City of London, but the chief power was seized by the 
Court of Aldermen. Mr. Fletcher then explained the causes that 
placed these institutions in the hands of self-elect governors, between 
whom and the corporation a kind of compromise was effected by Act 
of Parliament in 1782. But this Act only provides for the election 
of forty-eight governors annually by the Common Council, twelve for 
eacii hospital, Bethlehem being reckoned with Bridewell ; and as these 
form but a small minority among the total number of governors, the 
anomalous self-elect constitution of these bodies continues to the pre- 
sent day. Mr. Fletcher then entered into an elaborate detail of the 
various efforts that have been made to suppress mendicancy by penal 
enactments, some of which were so severe as to vest an arbitrary 
power of transportation in any two governors of Bridewell. In 1708 
the London Workhouse, though of earlier origin, was first brought into 
full operation ; but it fell into a state of inefficiency and was abolished, 
Mr, Fietcher then contrasted the system of relief attempted by the 
Boyal or Corporation Hospi.tals with the present pauper administra- 
tion of London, and shbwed how widely the hospitals had deviated in 
practice from the principles at which their founders aimed. 

Prof. Pryme said that too much importance had been attributed to 
the suppression of monasteries as a cause of pauperism. Before that 
time repeated Acts of Parliament had been passed complaining of the 
increase of vagrancy and mendicancy. The influx of the precious 
metals from America had lowered the value of money, and as there 
was no corresponding increase in the rate of wages, the condition of 
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the labourer had been much deteriorated. This was further shown 
by the fact, that similar complaints of the increase of vagrancy and 
beggary were made in Spain and Belgium, where the monasteries were 
not suppressed at the same time as in England, and a similar course 
of legislation adopted. He was also of opinion that the breaking up 
of the feudal system, in the reign of Henry the Seventh, had at the 
first, though not subsequently, an injurious effect on the condition of 
the labouring classes. 

Sir John Boileau then read a brief abstract of the result of 

inquiries into the state of the agricultural labourers in the county of 

Norfolk. Out of 680 parishes to which queries ha'd been addressed, 

426 sent returns. These parishes contain 661,487 acres, of which 

471,399 are arable. The total number of labourers usually employed 

thereon is 23,058 labourers, of which 18,277 are above 20 years 

of age, and 4,781 above 14 and under 20 years of age. Hence 

the average of labourers of all kinds to land of all kinds is 3g 

to 100 acres. The average of labourers of all kinds to arable land 

is nearly 5 to 1 00 acres. Labourers above 20 to 1 00 acres of all 

kinds 2 ^ to 100 acres. Labourers Tibove 20 years of age to arable 

land is 3®- to 100 acres. Hence it was concluded that there was no 
0 

surplus supply of labour in the country, and that the land, if judici- 
ously cultivated, would provide employment for the entire population, 

Mr. Nield then presented a series of elaborate tables, forming 
the Statistical Returns of the Policy of Manchester in the year 1844, 
with the oliservations of Mr. Willis, Chief Constable. The total 
number of apprehensions from the 1st of January to the 31st of 
December 1844 has amounted to 10,702f being a considerable decrease 
in the number apprehended, as compared with previous ye^rs, and 
exhibiting much fewer apprehensions during the past year than 
during any year since the establishment of a day and night police 
force. The decrease may be, in some measure, attributed to the 
more prosperous state of trade, which, as compared with previous 
years, has existed during the period to which the present returns 
relate. At the same time, as it is a fact well known to the police, 
that there are always *a large class of persons who never work. 
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and aiiotlier class who (although employed, and in the receipt of 
good wages) are in the habit of committing, or attempting to commit, 
felonies after their hours of labour ; there can be no doubt that the 
decrease in the number of apprehensions is not to be altogether attri- 
buted to the state of trade, but must be partly ascribed to the in- 
(Tcased efficiency of the police, which has tended in a great measure 
to prevent the commission of crime. As respects the summary con- 
victions in th€' year 184.'1, out of 12,147 apprehensions, there were 
2,981 summary convictions and 758 committals for trial ; whilst in 
1844, out of 10,702 apprehensions there w^ere 3,901 summary con- 
victions and 691 Committals for trial ; or an actual increase in the 
past year of nearly 1,000 convictions, although the number of appre- 
hensions has been less by 1,445 individuals. The increase in the 
number of summary convictions may, in a measure, be attributed to 
the provisions contained in the New Police Act, which came into 
operation on the 1th of July 1844, which enables the Justices to 
punish by fine or imprisonment parties found drunk in the streets, 
and whicJi power has been frequently exercised. The number of ap- 
prehensions for drunkenness is 4,156, (being 42 less than in the, pre- 
vious year,) and from the persons of this class the sum of 1,392/. 
lOj. \0d. has been taken and restored when discharged. The return 
also shows, that out of a gross amount of 7,658/. 6.s. 1 \d, reported to 
have been stolen during the year, the sum of 3,040/. Ms. 3d. has 
been recovered by the police ; and that out of a sum amounting to 
1,801/. H«. \d. reported to have been accidentally lost, the police 
have bten instrumental in recovering 1,126/. 6^. 3^/. The only 
other table which it may be necessary to notice is that which shows 
that during the past year 2,798 premises have been fomid open and 
insecure by the police during the night; of this number, 1,433 
consisted of warehouses and shops, containing property, in which 
no parties resided, or were left in charge ; 649 of houses, shops, 
and warehouses, containing property, and in which parties did 
reside ; and 538 of empty houses. The same table also shows that 
the police have, during the past year, restored to their friends 2,637 
children found apparently lost in the streets. “ 
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Section G.— MECHANICAL SCIENCE. 

So many distinguished engineers were detained in London, in 
attendance on committees of tlie House of Commons, that this Sec- 
tion met on Thursday and Friday only to adjourn. Other members, 
who had run down for a day or two, were obliged to return ; and so 
few were in attendance when the Section met on Saturday for busi- 
ness, that it was thought best merely to read the few jfepers received, 
and then close the Section. In reference to this subject, we have 
received the following letter : — 

You will oblige me by stating, that I was prepared to lay some 
remarks before Section G ‘ On the experimental determination of the 
Strength of Wood'iand Cast-Iron,’ but the attendance was so small 
owing to the immense quantity of business keeping those who are 
interested in engineering in London, and had been so small all the 
week from that reason, that Prof. Willis advised me to reserve my 
paper, and on this suggestion I acted. If you will state this, or 
something to this effect, you will oblige yours, &c. 

* M. CowiE, 

Principal of the College of Engineers^ Pnlucgy Surrey, 

The first paper read was, ‘ On a new method of converting lleeti- 
liiiear into Rotatory Motion,’ by Dr. Booth. — The olqcct of the com- 
munication was to show the applicability of a new species of crank, 
termed by the inventor the sliding^ cranky to the steam engine, more 
especially in those cases where space is an object of primary con- 
sideration. One of the most important improvements effected by this 
motion is, that tlic distance between .the shaft and the top of the 
cylinder is only one-half the length of the sfroke. Other advantages 
pointed out in the course of the paper were, that the friction on the 
sliding parts is nearly insensible ; that almost all the parts of the 
engine have a rotatory instead of a reciprocating motion : that all 
the subsidiary parts of a low-pressure engine are worked with great 
simplicity ; and that in this construction, a longer stroke than in any 
other of the same dimensions may be introduced, and the expansive 
principle more fully developed. 
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Mr. J. Taylor made a few remarks, and observed that the effect of 
friction on the action of slides, seemed to be in general much over- 
rated. — Mr. Fairbairn observed, that the invention, if carried into 
successful operation, seemed adapted to work an improvement in 
marine engines especially, where room was a matter of great impor- 
tance, by lowering the position of the machinery, which appeared a 
great desideratum at the present day. He objected, however, to the 
difficulty of obtaining easy access to some parts of the machinery ; the 
raising of the piston cover, for example, on this construction, would 
be a laborious operation. After some further remarks, — 

Dr. Greene followed, with a description of Mr. Nasmyth’s Steam 
Hammer for Pile Driving. This machine has been described at 
former meetings of the Association. Dr. Greenr; now read a letter 
received from Mr. Nasmyth, dated Devonport, in whicli it was stated 
that at the first trial with a part of the machine at the manufactory 
it drove a pile 14 inches square, and 18 feet in length, 15 feet into 
the ground with 20 blows of the monkey, the machine then working 
70 strokes a minute; the ground was a coarse ground imbedded 
in a strong tenacious clay, performing this work in 1 7 seconds. .The 
entire machine is now in full action at Devonport for the embankment 
to be erected there to keep out the sea, and form a wet dock. He 
describes it as going far beyond what he had dared even to hope for, 
and that it is truly laughable to see it stick vast CG-feet piles into the 
ground as a lady would stick pins into her pincushion. The entire of 
the operations required to be performed on each pile from the 
time it ‘is floated alongside of the stage until it is embedded in 
the solid foundation of slate . rock is only 4^- minutes. The great 
stage which carries the machine, boiler, workmen, and every thing 
necessary, trots along on its railway like a wheel-barrow and moves on, 
the diameter of a pile, the moment it has finished the last. It picks 
the pile up out of the water, hoists it high in the air, drops it into its 
exact place, then covers it with the great magic cap, which follows it 
as it sinks into the ground, then thump goes the monkey on its 
head, jumping away 70 jumps a minute. At the first stroke the pile 
sank 6 feet, its advance gradually diminishing until in the hard 
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ground above the solid slate rock it was reduced to 9 inches. 
Nothing can better prove the superiority of the principle of this 
invention, of getting the momentum by a heavy weight moving with 
small velocity over the same momentum, as got, on the old principle, 
by a liglit weight moving with great velocity, than the state of 
the heads of the piles as driven by each process. Dr. Greene drew 
attention to a sketch of two heads of piles, one 56 feet long driven by 
a monkey of 1 2 cwt., falling from a great height, and making only 
one blow in five minutes, and requiring 20 hours to drive it ; this, 
thoiigli protected by a hoop of iron, is so split and shattered on 
the head, that it would require to be re-headed to drive it any 
further. The other, although 66 feet long, was itot even supported 
by an iron hoop, ^'^fd the head is as smooth as if it were dressed 
off with a new pla-j^fe. It was driven with a hammer 50 cwt. and 
only 3 feet fall, making 70 blows a minute. 

Mr. Fairbairn read a communication on the subject of Rjiilway 
Gradients, — the object of which was to show the importance of 
economizing the first cost of railways, by introducing steep gradients 
in difficult districts, wlicreby the expenses attendant on tunnels, 
viaducts, and lofty embankments, would be avoided ; whilst the 
author showed that the desired speed might be obtained by increas- 
ing the power of the locomotive. Originally, cylinders only of 10- 
inch diameter had been used, but at the present time, the engines are 
furnished with cylinders of 14, 16, and 18 inches diameter. The 
maximum speed which had been originally calculated on, was 10 miles 
per hour, whereas, at the present time, the ordinary speed on the 
Great Western, with first-class gradients, is 40 miles. The paper 
was illustrated by many experiments which had recently been made 
with regard to gradients on the Manchester and Leeds Rail way - 

Mr. Whishaw confirmed these views by* the results of practical 
experiments to the extent of nearly 4,000 miles, on nearly all the 
lines of British railways . — From the Athenceum. 
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Mortality of the Madras Army ; from Official Tdecords, By Lieut. 

Colonel Sykes, F.R.S. 

Very vague, — indeed, mistaken ideas, obtaining in Europe with 
respect to the value of life in India, both European and Native, and 
more particularly so regarding the extent of the mortality arising 
from that, no doubt, appalling scourge, the Spasmodic Cholera, I 
have thought it desirable to record in the pages of our Journal* the 
following per ccntagcs of deaths, during five years in the Madras 
Army, a body of about 1,580 European Officers, 3,762 European 
soldiers, and 62,513 Native soldiers, exclusive of the Royal army, 
distinguishing Edropeans from Natives, and the per centage deaths 
from all causes, from deaths when Cholera is exi udcd. It will be a 
consolation to those connected with India, on re.<;irrmg to these facts, 
to find that an exaggerated \icw is generally taken of the diminished 
value of life in India, and of the loss occasioned by Spasmodic 
Cholera. 



1840. 

1841. 

1842. 

1843. 

1844. 

EuaoPEAN Troops. 
Deaths from all causes 

4*;m 

.3*130 

4*205 

4.00.5 

2*810 

Deaths excluding those from 
Cholera 

3*843 

2*06*9 

2*8.55 

,3*248 

2*307 

Native Troops. 
Deaths from all causes .... 

1*1.30 

1*460 

•2*6*34 

2-.371 

1*004 

Deaths excluding those from 
Cholera 

(m>5 

M26 

1*600 

M44 1 
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It will thus be seen, that amongst the Europeans the deaths from 
Cholera were, in the respective years, only 0*490, 0*161, 1*350, 
I *657,' and 0*423 of the whole deaths; and amongst the Natives, 
0*171, 0*334, 1*034, 1*227, and 0*710, of the whole deaths. 

At a future period, I may supply a similar statement for the armies 
of Bengal and Bombay. 
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Synopsis of thr Genera of Indian Gompositce, translated and abridged 
from. DeCandoUd s Prodrotnus — ivith afetv additions and occasional 
Notes. By Robeiit Wight, M.D., F.L.S., 

INTROJJUrTION. 

• 

[The following Syii()])sis was propared as a supplement to the arti- 
cle CoMPOsiTyE foT my Illustrations of Indian BoUny. Sometime 
after its completion, having a number of Compositous plants to 
name, 1 found it of much easier use and more convenient in practice, 
than the inestimable volumes from which it is extracted. This 
almost unl(»oked for result has ii¥luced me to send it for pub- 
lication in the Calcutta Journal, in the hope — I had almost said con- 
viction — that it will prove the means of saving Indian Botanists, 
engaged in the study of this vast and most difficult family, a good 
deal of labour and time, and occasionally probably, some vexatious 
uncertainty, in their attempts to determine the genus of an unknown 
Compositoe. If this hope and wish is fulfilled, my object is gained, 
as in that case our knowledge of the Indian division of a most dis- 
heartening family to study, will extend as the facilities for its study 
increase. 

It will be seen by those who take the trouble to compare my 
characters with the originals, that 1 have generally departed consider- 
VOL. VII. NO. XXVII. OCTOBER, 1846 . 2 P 
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ably from DeCandolle’s arrangement. My object in doing so was to 
render them more compendious, the alteration in form better enabling 
me to retrench sup(*rttuitics, and at the same time give greater preci- 
sion, by placing the strongest points of each at the beginning. The 
characters taken from the capitula, flowers, achsenia, and pappus — 
vkdiich arc really the essential ones — occupy the first rank ; while 
those taken from the vegetation generally, including the texture and 
duration of the stem, form, and position of the leaves, peculiarities 
of the inflorescence, the receptacle and its clothing, and the colour 
of the flowers, are uniforndy referred to the second. By following 
this plan, the characters are in fact completely re-cast, and, though 
still made up of' the original materials, are, 1 think, rendered of much 
more easy ajiplication in practice, and to that extent at least are im- 
proved. 

According to DeChindollc’s classification, the whole family is divided 
into three primary groups or sub-orders, viz. Tuhnlijiore^ Labiatijlo- 
7're, and LiyuliJiorfV, 

These are again divided into “ eight trib(‘s,” each of which are 
still further divided into “ sub-tribes'’ and “ divisions.” 

The characters of the tribes and sub-tribes arc admitted into this 
Synopsis, but only occasionally the lower divisions, the comparative- 
ly sTnall number of genera not r(Hpiiring the aid of so much sub- 
division to facilitate the working out of any genus.] 


Notes on Indian Botany. By Robert Wight, M.D., F.L.S., 

Member of the Imp, Acad. Nat. Curios, of the Royal Boi. 

Sbc. of Ratisbon^ 

* Tubuliflore liermaphrodite flowers tubular regular 
6 (rarely 4) toothed. [In this division all sorts of flowers 
occur, hermaphrodite, female and male, possibly sometimes 
all in the same capitulum — two kinds very generally, female 
and hermaphrodite — the character is however limited to the 
hermaphrodite flowers.] 

Tribe Ist. VERNONiACEiE, Style of the hermaphrodite 
flowers cylindrical, branches usually elongated, subulate, 
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rarely short and obtuse, always equally and longish hispid, 
(semper equaliter et longiuscule hispidis) : stigmatic series 
ending above the middle of the branches of the style. [Of 
this tribe D. C. defines 59 genera, 6 of which have Indian 
representatives.] 

Tribe 2nd. Eupatoriace.t:. Style of the hermaphrodite 
flowers cylindrical, branches long, somewhat thickened or 
clavate above, exteriorly puberulously papillose : stigmatic 
series scarcely elevated, usually ending above the middle of 
the branches of the style. [Genera 44, of which 2 only are 
found in India.] 

Tribe 3rd. AsTEROiDEi^:. Style of the hermaphrodite 
flowers cylindrical, branches exteriorly somewhat flattened, 
equally and minutely puberulous above : stigmatic scries 
prominent, extending almost to the origin of the exterior 
hairs. [To this tribe 17- genera belong, 31 of which have 
Indian species.) 

Tribe 4th. SENECiONiDEiE. Style of the hermaphrodite 
flowers cylindrical, branches linear penicillate at the apex^ 
sometimes produced beyond the penicillus into a short cone, 
or elongated into a narrow hispid appendix : stigmatic series 
broadish and prominent, extending to the pencil. [This is 
by much the largest tribe of the family : it contains 388 
genera, 3G of which have Indian representatives.] 

Tribe 5th. CvNAREiE. Style of the hermaphrodite flowers 
nodosely thickened above, often penicillate at the knot, 
branches sometimes cohering, sometimes free, puberulous ex- 
teriorly : stigmatic series not prominent, confluent, extending 
to the apices of the branches and there confluent. [To this 
tribe 81 genera are referred, 13 of which have Indian repre- 
sentatives.] 
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Labiatiflou^. Hermaphrodite flowers, usually bi- 
labiate. 

TribeGth. Mutisiace^. Style of the hermaphrodite flowers 
cylindrical, or somewhat nodose above, branches usually ob- 
tuse or truncated, very convex, and clothed on the superior 
part with minute hairs, which are rarely wanting. [Tiiis tribe 
includes 54 « genera, only 4 of which are referable to the 
Indian Flora.] 

Tribe 7th. assauviace^e. Style of the hermaphrodite 
flowers not nodosely thickened, branches linear longish, 
truncated at the apex or penicillate. [This»tribe contains 26 
genera, but has no Indian representative.] ‘ 

LiGuniFLOR/K. All the flowers hennaphrodite. 

Tribe 8th. Ciciiorace.e. Style cylindrical above, branches 
longish, somewhat obtuse, ecpaally pubescently-roughish : 
stigmatic series ending above the middle of the branches of 
the style, [This last includes 83 genera, of which 1 1 have 
Indian species.] 

The total number of genera are extracted from Meisncr\s 
^ Genera Plantarum,’ as owing to some errors in the number- 
ing of the series in D. C.^s Frodromus, they could not be so 
coiTUCtly obtained from that work. A few genera were 
omitted by D. C. which, when added to tlie above, make up 
the total number to. about 920. Several have however been 
since added to that series, so that the total number now defined 
ill Botanical works may perhaps amount to about 950. Some 
of these will probably reipiire to be reduced, but others must 
be formed to include imperfectly known species, which 
are, for the present, referred to genera to which they seem 
most nearly related, but to which they may not properly 
belong. 
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Synopsis of the Genera of Indian COMPOSIT/E, 

Tribe 1. Vernon iace^e. 

Sub- tribe. Vernon ie^k. Capitula discoid homogamous, 

Div. 1. EuvERNONiEji. Anthers ecaudate^ mvolucrwn not 
compressed^ polyphyllous, 

L OiosPERMUM^ (Less. D. C. Prod. 5-11). Capitula many 
flowenid, flowers equal : ach^enia rounded at tlie apex, 
lO-ribbed: pappus wanting. Herbaceous, (Jiffuse opposite- 
leaved plants : cajjitula solitary, long peduncled opposite the 
leaves : involucrum spreading, terete, surrounded at the base 
by unequal-sized leaves, longer than the capitulum : recepta- 
cle naked, broad : corolla regular 5-cleft, pale, 

2. Etiiulia, (Cass, D. C. 5-12). Capitula many flowered: 
aclnenia obpyramidal 4-sided, 4- ribbed, glabrous, glandular, 
truncated at the apex: pappus minute, entire, fleshy, crown- 
like. Erect rainous herbs ; leaves alternate pellucid dotted : 
involucrum terete many series, scales subfoliacious : recep- 
tacle naked; corolla rose-coloured or purple. 

3. Vernon I A, (Sclireb. D. C. 5-15). Capitula usually 
many flowered ; acluenia with a’cartilaginous callus at the base 
and a large epigynous disk : pappus usually a double .series, 
the interior one bristly, much longer tlian the paleaceous 
outer one. Herbs, shrubs or trees ; leaves alternate, often 
glandulose : involucrum imbricated, interior squanue longest ; 
receptacle naked, or rarely subfimbrillose : flowers few or 
many ; corolla regular 5-cleft, usually purple or rose-coloured. 

4. Decan eurum, (D. C. 5-66). Capitula many flowered : 
achaenia usually glabrous, marked with 10 prominent ribs : 
pappus 1 -series, bristles thick, rigid, densely barbellate. Her- 
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baceous or sufFruticose : leaves alternate : involucrum imbri- 
cated, often surrounded with foliacious bracts : receptacle flat, 
alveolate : flowers regular 5-cleft, purplish, 

5. Monosis, (D. C. 5-77)- Capitula 1-flowered : achienia 
glabrous terete : pappus 2-3-series, bristles rigid scabrous. 
Arboreous or sufFruticose, leaves alternate : panicles naked, 
the apices of the branchlets bearing numerous subumbellate 
sessile capitulae : scales of the involucrum imbricated, ob- 
tuse, shorter than the flowers : corolla rose- coloured. [M. 
Wightiana is a ♦considerable tree, with large obovate leaves, 
traversed by thick transverse veins like those of a Dillcnia.] 

Div. IL Elephantopeae. Anthers ecaudate: involucrum 
compressed : scales alternately condupiicate* 

6. Elephantopus, (Cass. Lin. D. C. 5-85). Capitula of 
several (3-5, usually 4) equal flowcH-s, densely congested into a 
glomerulus, enclosed by leaves : achjenia slightly compressed, 
many ribbed, pilose: pappus 1 -scries, some of the bristles 
dilated at the base. Perennial pilose herbs : alternate, with 
leaves and terminal ; glomerulus involucrum compressed, 
scales in a double series, alternately flat and conduplicate : 
rachis naked : corolla palmate, limb 5-cleft, one of the fissures 
deeper. 


Tribe II. Eupatori ack^k. 

Sub-tribe. Eupatoriea£. Capitula homoyamous. 

Div. II. Agerateje. Pappus paleaceous or partly squamel- 
late. 

7. Ageratum, (Lin. D. C. 5-108). Capitula many 
flowered : achsenia somewhat 5-angled, attenuated at the base: 
pappus 5-10, free paleaceous scales, aristato-acuminate, or 
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pectinate obtuse. Annual erect herbs, with opposite leaves : 
involiicruni imbricated : receptacle naked : flowers blue or 
white. 

8. Adenostemma, (Forst. D. C. 5-110). Capitula many 
flowered : acha3nia obovate oblong, surmounted by 3-5 rigid 
bristles, glandular globose or clavatc at the apex. Herbs 
with opposite leaves and corymbosely panic\pd capitula : 
iiivolucruin campanulatc, somewhat shorter than the flowers: 
squarn® 1 -series, foliacious, oblong: receptacle flat, naked, 
foviolate : corolla white ; stigmas long exserted, thickened at 
tlie point and coloured. 

• 

•Tribe III. Asteroideas. 

Sub- tribe 1. Aste.rine.«. Capilula homo or heteroyamous 
usually radiate. Anthers ecaudate^ leaves almost always alter^ 
naie, 

9. Aster, (Nees. D, C. Prod. 5-226). Capitula radiate, 
flowers of the ray I -series fertile ; of the disk hermaphrodite, 
5-toothed : achienia compressed : pappus pilose, persistent, 
several series : bristles scabrous, unequal, otherwise similar. 
Perennial herbs, with alternate leaves : capitula solitary or 
several, corymbose : scales of ^hc involucrum several series, 
loosely imbricated : receptacle alveolate ; margins qf the 
alveohe more or less dentate : flowers of the ray white, blue, 
or purplish ; of the disk yellow. ['*rhis. gen us seems scarcely 
admissible into the Indian Flora.] 

10. CaIiIMeris, (Nees. D. C. 5-2.58). Capitula radiate, ray 
ligulate female, 1-series ; disk hermaphrodite fertile : achaenia 
compressed, rough on the margin: pappus about 1 -series, 
rough, unequal. Flerbaceous perennials, stems angled, co- 
rymbose : scales of the involucrum 2-4-series, herbaceous, 
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loosely imbricated : receptacle alveolate, alveolae 4-angled, 
angles toothed ; flowers of the ray white or blue, of the disk 
yellow. 

11. Callistephus, (Cass. D. C. 5-274). Capitula many 
flowered ; of the ray ligulate female ; of the disk tubular her- 
maphrodite : achaenia obovate cuniform compressed roughish : 
pappus double, each of 1 -series; exterior short, paleaceously 
setaceous, cohering into a crown ; interior long, filiform, 
rough, deciduous. Erect ramous, herbaceous, annuals ; 
branches with a^ single capitulum on the apex : involucrum 
3-4- series : scales ciliate obtuse, embraced by foliaceous bracts, 
shorter than the involucrum : receptacle skghtly alveolate, 
flowers yellow. 

12. Hbterochceta, (D. C. 5-282). Capitula many flower- 
ed radiate : ligula; female linear, several series ; disk herma- 
phrodite : young achiBiiiu compressed ? pappus double, 
exterior short paleaceous, interior long bristly rough, Pilosely 
villous whitish herbs : capitula solitary terminal : scales of the 
involucrum 2-3-series, equal, acuminate : receptacle naked, 
punctulate : flowers of the ray white or purplish. 

13. Erigeron, (Lin. D. C. 5-283). Capitula many flower- 
ed radiate : ligulcE linear female several series ; disk tubular, 
either, all hermaphrodite or with the exterior florets female : 
achaenia compressed, beakless : pappus 1 -series. Herbaceous 
or suffruticose ; leaves alternate : capitula hemispherical : 
involucrum 2-3-series : receptacle naked, foviolately punct- 
ate : flowers of the ray white, blue, or purple : disk yellow. 

14. Stenactis, (Nees. D. C. 5-298.) Capitula many 
flowered ; those of the ray l-series female, narrow ligulate ; 
of the disk hermaphrodite 5-toothed ; achaenia oblong com- 
pressed : pappus of the ray l-series, setaceous, of the disk 
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iUmblc, the* exterior short, interior like the pappus of the 
ray. Erect herbs with alternate le.avcs : capitiila solitary on 
the apices of the branches : scales of the involucrum 2-3- 
series : receptacle naked, plain or convex : ray florets white, or 
pale-purple ; disk yellow. 

15. Asterom^a, (Blume, D. C. 5-302). Capitiila many 
flowered : ray 1 -series female ligulate ; disk heoiiaphrodite : 
stigmas of the disk lanceolate : aclnenia 4-ribbed, somewhat 
compressed, attenuated at the base, somewhat glandulose, 
hairy : pappus 1 -series, united at the base, sjitaceously cleft 
at the apex. Erect glabrous herbs, with alternate leaves : 
capitiila solitary /)n the apices of the branches, involucrum 
2- series : scales hel baceous at the apex ; ligul.e blue or white ; 
disk yellow. 

16. Myriactis, (Less D.C. 5-308). Capitulaheterogamous: 
flowers of the ray 2 or many scries female ; ligula very narrow ; 
of tlie disk hermaphrodite : ach^nia compressed, beak less, 
often glandiilifcrous at the apex : pappus none. Erect dicho- 
tomously ramous herbs with alternate leaves : peduncles long, 

1 cephalous, paniculate : capitula globose : involucrum 1-2 
series : receptacle naked : florets white or yellow. 

17 . PsiAUiA, (Jacq. D. C. 5-318). Capitula heteroganious, 
at first sight discoid, though truly radiate, ray florets several 
series very short ; disk hermaphrodite or male by abortion, 
5-toothed: aclneniaof the ray oblong^ glabrous, beak less : pap- 
pus uniform 1-series. Shrubs with alternate petioled leaves 
and corymbose inflorescence : involucrum several scries, im- 
bricated : receptacle subalveolate. 

18. M 1 CROGLO 8 SA, (D. C. 5-320). Diflers from the pre- 
ceding in the disk florets which are 3-5-clcft, male. Suf- 
fruticose erect or somewhat voluble : leaves alternate : in- 

2 Q 
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florescence corymbose; pappus reddish. [I can See no satis- 
factory reason for separating this from the preceding.] 

19. Amphibhapis, (D. C. 5-343). Capitula radiate: ligula 
10-20 homochromous ; (same colour as the disk) disk 5- 
toothed, hermaphrodite : achaenia linear oblong, slightly com- 
pressed, villous or pubescent ; the villi sometimes simulating 
an exterior pappus : pappus 1 -series, setaceous, rigid. Peren-^ 
nial erect herbs, with alternate leaves and corymbose capitula : 
involucrum imbricated ; receptacle alveolate : flowers all yel- 
low. 


Sub-tribe II. BACCHARinEi®. Capitula heUrogamous or 
dioicouSy never radiate^ all the florets tubular^ usually several 
series of female ones in the circumference. Anthers ecaudate, 
receptacle epaleaceous. Leaves alternate, 

20. Blepharispermum, (Wight Herb. D. C. 5-368). Capi- 
tula 4-flowered, numerous, combined into a globose glomeru- 
lus : flowers tubular, 2 exterior female 3-toothed, 2 interior 
male 5-tootbed : style not exserted, scarcely bifid : anthers 
apiculate, subcaudate at the base : acheenia oboval-oblong, 
compressed, subtetragonous ; two of the angles nerve-like 
glabrous, 2 marginal ciliate V pappus of the female flowers 
3-5 palea ; of the male none. Glabrous shrubs, leaves alter- 
nate ; glomerules globose one or more on the ends of the 
branches : involucrum double, receptacle of the capitula 
narrow, with a palea between the flowers. 

21, Athroisma, (D. C. 5-368). Capitula numerous, com- 
bined into an ovate glomerulus : axis of the glomerule cylin- 
drical : capitula several flowered, heterogamous, 4-5 exterior 
flowers female slender 4-5-toothed ; central ones few male, 
wider above, 5-tootbed : acheenia black, obcompressed oval, 
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plano-convex, the marginal angle ciliate near the apex : 
pappus sparing subsetose. Erect ramous herbs, suffriiticose 
at the base : leaves alternate : receptacles of the capitula 
bearing numerous concave membranaceous palea among the 
flowers : involucrum few leaved, scarcely distinguishable from 
the palea of the receptacle. 

22. SPHiERANTHus, cupitula heterogamous several flower- 
ed densely aggregated into a globose glomerulus : flowers 
all tubular : fij^iialcs thickened at the base 3-dentate, several 
series in the circumference : males, by abortipn of the style, 
in tlic centre 5-toothed : style in the centre florets undivided : 
acluenia beakless, pilose : pappus none. Herbs, leaves de- 
current, peduncles winged or wingless, one cephalous, glo- 
merulcs dense : scales of the partial involucrum numerous, 
2-3-series : partial receptacle naked, general bracteolatc, 
flowers purple. 

23. Oligolbpis, (R. W. Calcutta Journal not Cassini), Ca- 
pitula numerous heterogamous, about 5 flowered : flowers all 
tubular; females few (about 4) 1 -series pedicelled slender 3- 
dentate in the circumference ; hermaphrodite solitary in the 
centre sessile 5-toothed subcam panulatc : style in the central 
flower undivided : achaenia beaklcss, of the females terete 
hairy, of the disk obsoletely 4-Vided glabrous : pappus none. 
Glabrous herbs with decurrent spathulate leaves, and ,dcnse 
ovate oblong axillary glomerules : involucra usually one scale 
to each flower, that of the hermaphrodite much larger, form- 
ing a common involucrum to the capitulum, aristato-mucro- 
nate ; those of the females linear, truncated at the apex and 
adhering at the base to the pedicels : hermaphrodite corolla 
large subcainpanulate, made up of a congeries of quadrangu- 
lar cells very fragile under the knife. [The plant which 
forms the type of this genus is the Spfueranthus amaran^ 
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thoides of Burman and D. C. but is amply distinct both in 
structure and habit from SphtBranthnsJ] 

24. Dichrocephala, (D. C. 5-371 j. Capitula heteroga- 
nious, flowers all tubular ; marginal ones female many series, 
3-4-toothed, central hermaphrodite or male few, 4-toothed : 
achsenia compressed beakless, of the females bald, of the 
hermaphrodite crowned with 1-2-brisUes. Annuals with 
alternate leaves and small globose capitula, expanded involu- 
cra and conical naked receptacles : flowers purjjlish. 

25. Grangea, (Adans, D. C. 5-372). Capitula heteroga- 
mous, florets all tubular ; of the circumferenice two or several 
scries female, very slender, 3-toothed ; of the centre herma- 
phrodite, 5-toothed : style of the disk undivided : achfenia 
obovatc, somewhat compressed, attenuated at the base, crown- 
ed with an entire cup-shaped pappus, slightly finibrillale 
on the margin. Procumbent herbs, leaves alternate, sinuately 
pinnatifid : capitula solitary, globose, terminal : involucruni 
2-series: receptacle hemispherical: flowers yellow. 

26. Cyathocline, (Cass. D. C. 5-373). Capitula lictero- 
gamous, marginal flowers many series female 3-clcft ; central 
ones obconical male, 5-toothed : achrenia oblong, attenuated 
at both ends, with a short* pellucid beak : pappus none, 
(unless the beak be considered such). Erect herbaceous 
viscid heavy-smelling plants with alternate bipinnatifid leaves: 
capitula small racemose, on the ends of longish naked 
peduncles : involucruni many series : receptacle ebracteolate, 
the centre elevated saucer-shaped, bearing the male flowers ; 
flowers reddish-purple. 

27 . Thespis, (D. C. 5, Prod. 375). Capitula hetcroga- 
mous; marginal flowers many series female very slender: 
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style scarcely cxscrted ; central ones few, male, with short tube 
and canipanulate limb : anthers included : achainia com- 
pressed, glabrous : pappus 7-8 barbellate bristles. Erect 
ruinous glabrous annuals ; leaves alternate ; peduncles axillary 
and terminal, bearing few congested capitula : involucrum 
several series, shorter than the disk : receptacle naked, flat, 
punctulate ; flowers yellow : pappus first white, afterwards 
reddish. 

28. Berthelotia, (D. C. 5-375). Capitula hetcroga- 
mous ; flowers of the circumference many series, female 2-3- 
tootlicd; of the disk few (5-12) 5-toothed: acluenia terete 
Ixiakless: pappus 1 -series, paleaceous, cohering at the base, 
scabrous at the ifpex. A shrub with alternate sessile leaves : 
capitula oblong, forming dense corymbs on the ends of the 
branches : involucrum oval, scales several series imbricated, 
adpressed : receptacle naked, flowers purplish. 

29. CoNYZA, (Less. Syn, D. C. 5-377). Capitula hetero- 
gamous : flowers of the circumference many scries female, 3-5- 
toothed; of the disk few male, 5-toothed ; acluenia compressed 
attenuated at the base : pappus 1-scries, bristles filiform. Erect 
ramous terete herbs, with alternate leaves and corymbose or 
subpaniculate pedicelled capitula : involucrum many scries ; 
receptacle cbracteolate punctulate or fiinbrillifcrous : flowers 
yellow, pappus red or reddish. 

Sub-tribe III. Tarciionanthb/E*. Capitula either dioicous 
or heterogamouSy never radiate* Female flowers in the circum- 
ference many scries, very slender ; of the disk hermaphrodite 
or male, fewer and larger : anthers caudate : leaves alternate. 

30. Blumba, (D. C. 5-432). Capitula heterogamous, 
flowers of the circumference many series truncated, or 2-3- 
toothed: of the disk few (5-25) cylindrical, 5- toothed, the throat 
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scarcely dilated : anthers very slenderly caudate at the base : 
achaiiiia terete : pappus 1 -series, bristles capillary, scarcely 
rough. Herbaceous or suflFruticose plants with panicled or 
loosely corymbose inflorescence: involucrum imbricated many 
series, scales linear acuminated : receptacle flat, quite naked, 
or sometimes hairy : flowers yellow or purple. 

31. Fluqhea, (Cass. D. C. 5-449). Capitula heteroga- 
mous : flowers of the circumference many series female, trun- 
cated or 2-3-toothed ; central ones few male, or imperfectly 
hermaphrodite,, 5-toothed : anthers bicaudate at the base : 
achsenia erostrate, cylindrical or furrow- angled : pappus 
1 -scries, bristles filiform, scarcely rough. Herbaceous or suf- 
fruticose ; leaves alternate, often glandulosd-pubescent : capi- 
tula corymbose pedicelled : involucrum many series imbrica- 
ted : receptacle naked or hairy, firnbrillate : flowers yellow. 
[This genus appears scarcely distinct from the preceding. 
D. C. remarks a Conyza et Blumea antheris caudatis diver- 
sum,^^ a very slender difference.] 

32. Monbnteles, (Labill. D. C. 5-455). Capitulum many 
flowered ; marginal 2-3-series female, scarcely dentate ; of 
the disk 1 -5-hermaphrodite or male, 5-toothed, subglandulose 
without : anthers of the disk with subulate spurs : achaenia 
oblong subcompressed sparhigly villous : pappus 1 -series, 
bristles filiform, connected at the base. Ramous herbs, leaves 
decurrent forming wings to the stems : capitula sessile, fasci- 
culed in the axils of the fioral leaves forming spikes : involu- 
crum 2-series, persistent, about equal, not imbricated ; recep- 
tacle flat, narrow. 

33. Epaltes, (Cass. D. C. 5-461). Capitula heteroga- 
iiious, flowers of the circumference many series, female ; of the 
disk sterile : anthers included : styles of the disk scarcely ex- 
serted, undivided : achaenia of the ray obovate, subanglcd, 
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glabrous : pappus none. Ramous herbs ; leaves alternate de- 
current ; peduncles opposite the leaves : involucrum two or 
several series, imbricated : receptacle naked convex. 

Sub-tribe IV, iNTiLEi^^. Capituia never dioicous, rarely 
homogamousy often heterogamousy radiate : ligulce femaley iso^ 
chromous ( colour of the disk : ) receptacky except Rhantarium 
epaleaceo'us : anthers caudate : leaves alternate, , 

34. Inula, (Gaertner D.C. ,5-4G3). Capituia hetcrogamous, 
flowers of the ray 1- series, female, or sometimes, by abortion, 
sterile, usually ligulate ; of the disk hermaphrodite tubular 
5- toothed : anth/srs with two bristles at the base : achaenia 
erostrate roundish ; pappus uniform, bristles capillary. Her- 
baceous perennials : capituia at the apices of the branches 
solitary, often corymbose ; involucrum imbricated many 
series ; receptacle naked ; flowers yellow. 

35. Vico A, (Cass. D. C. 5-474). Capituia hetcrogamous, 
flowers of the ray narrow ligulate l-series ; of the disk tubu- 
lar 5-toothed : anthers setaceously appendiciilate at the base : 
achaenia beakless : pappus of the ray none, of the disk capil- 
lary, l-series. Erect ramous annuals with alternate auri- 
culately sagittate sessile leaves : branches sparingly leafy 
1-cephalous: involucrum imbrft:ated, scales subulate; recep- 
tacle cbracteolate ; flowers yellow. 

36. CiESULiA, (Roxb. D. C. 5-482)* Capituia numerous, 
aggregated in a glomerulus, or general head : proper involu- 
crum 2-carinated, membranaceous valves, at length cohering 
with the ovary and forming a spurious 2-lobed pappus: 
corolla tubular, 5-lobed, spreading : anthers rigid caudate : 
branches of the styles filiform diverging [Roxb. Icon. D. C.] 
or included and shortly spathulate [R. W. Icon.] : achaeniu 
compressed, apparently 2-winged from the cohering-involu- 
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cral scales : pappus wanting [unless the elongated points of 
the involucrum be considered such.] Herbaceous dilYusc 
plants : leaves alternate dilated ainplexicaul at the origin 
of the flowers : flowers sessile, surrounded by 2-3-orbicular 
leaves and some small bracts forming the general involucrum, 
pale violet or white opening from the centre towards the 
circumference. [This genus seems badly placed here, having 
apparently uo affinity with the plants among which it is 
stationed.] 

Sub- tribe EcLYPTEi9£. Capitula heterogamous^ flowers of 
the ray female^ except Cryphiospermum ligulate ; of the 
disk hermaphrodite: anther's ecaudate. Receptacle paleace' 
ous : pappus either none or aristate^ never" setaceous ; leat^cs 
opposite. 

37* Eclipta, (Lin. D, C. 5 489). Capitula many flowered, 
heterogainous, of the ray 1 -series female, shortly ligulate; 
of the disk tubular 4- toothed : achaenia of the ray triangular, 
of the disk compressed, tubcrculated on the sides, scarcely 
apiculate. Rough herbaceous plants with opposite leaves and 
solitary axillary peduncles ; involucrum 2-series, scales 10-12 ; 
receptacle flat, covered with lanceolate palea^ ; flowers white, 
juice employed to dye black. 

38.rBLAiNViLL.EA, (Cass. D. C. 5-492). Capitula hetero- 
gamous, flowers of the ray few, 1 -series, expanding into a 
broad, short, irregularly 3-cleft ligula; of the disk tubular 
5-cleft : style of the disk included : achaenia of the ray tri- 
quatrous, bearing 3-rigid persistent ciliate bristles ; of the 
disk compressed biaristate. Herbaceous plants with opposite 
triplinerved leaves : peduncles axillary monocephalous : in- 
volucrum cylindrical, 1 -2-series, exterior ones foliacious : 
receptacle narrow, paleae embracing the flowers concave, 
membranaceous } flowers white. 
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39. SiEGfisBECKiA^ (Liii. D. C. 5-495). Capitula hetero- 
gamoiis, flowers of the ray 1 -series ligulate or deformed; of 
the disk tubular 3-5-toothed : achasnia obovate oblong, some- 
what 4-sidcd, curved within, epappose. Herbaceous dicho- 
tomous plants, upper parts viscid : irivolucrum 2-serics ; 
five exterior ones linear spathulate spreading; interior ones 
involving the achannia of the ray, viscidly pilose on the back ; 
receptacle flat : paleati embracing the achaenia : flowers yellow : 

Tribe IV. Senecionideas. 

Sub-tribe. M el a m pod j nea£ . Flowers unisexual^ no herma^ 
phrodites ; mainland female in different plants (dioicous) 
or in different capitula of the same plant (hetcroccphalous), 
or in the same capitulum (monoicous) ; anthers ecaudate ; 
receptacle usually paleaceous : pappus never setose. 

40. Xantiiium, (Tourn. D. C. 5-522). Capitula monoi- 
cous, male, iiivolucvum subglobose many flowered, scales free 
I -series; receptacle cylindrical paleaceous: corolla clavate 
5-lobed; filaments scarcely adnate to the corolla, anthers 
free : female, 2-flowers enclosed within a 2-beakcd prickly 
iiivolucrum ; corolla filiform ; stigmas 2-diverging ; achamia 
one in each cell of the afterwards indurated involucrum. Her- 
baceous plants witli variously di ruled leaves : capitula irregu- 
larly glomerate, spicate, males above, females below. [L)« C. 
well remarks of tins a very abnormal genus among Com- 
posite, referred by Vciitenat to Urticca?,,and by Reichenbach 
to Cucurbitaceaj.^^ But for the venation of the corolla of 
the male flowers I would coincide with the former. The 
female has no corolla except the beaks, through an aperture 
of which the stigmas pass.] 

41. Moonia, (Arnott. D. C. p* 288). Capitula monoi- 
cous ; flowers of the ray 1-scries female ligulate 3-cleft ; of 

• 2 K 
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the disk male : branches of the style of the female linear 
revolutc; style of the male included, simple, or slightly cleft 
at the apex : achaenia ohovate, somewhat compressed, entire 
or shortly bicornate at the apex. Shrubs : leaves opposite ; 
peduncles terminal l-cephalous: involucrum 2-series, the 
exterior spreading recurved, interior erect : receptacle palean 
ccous, palca". membranous, 1 -nerved: flowers yellow. [Owing 
to the Neilgherry species differing in several particulars from 
the Ceylon one, I have slightly modified the character for its 
admission.] 

Sub-tribe. HELiANTHBiTo. CapHula usually heterogamous ra- 
diate^ or homogamous discoid, Heceptacle ^wholly or at least 
the margin paleaceous : lobes of the corolla of the hermaphro- 
dite flowers thick: pappus nonCj crown-like ^ or aristate ; an- 
thers blackish, ecaudate, 

42. Wedelia, (Jacq, D. C. 5-538). Capitula hctcroga- 
inous, flowers of the ray 1 -series ligulate, female ; of the disk 
hermaphrodite, 5-toothed : branches of the style of the her- 
maphrodite flowers ending in a cone : achienia ohovate or 
compressed, beakless, with a crown or calyx-like pappus : 
receptacle paleaceous. Suffruticosc or herbaceous, leaves op- 
posite : pedicels terminal or axillary ; involucrum 2-3- series, 
exterior foliaceous : receptacle paleaceous. 

I 

43. WoLiiASTONiA, (D. C. 5-646). Capitula heteroga- 
mous, flowers of tha ray* ligulate, 1 -series, female ; of the disk 
hermaphrodite : corolla articulated above the ovary : achae- 
nia thick . obovate turbinate or compressed, umbilicate at 
the apex, or bearing 5-slender aristai. Suffruticosc usually 
hispid, leaves opposite triplincrved : pedicels at the apices 
of the branches about 3, one cephalous: involucrum 2-3- 
series, exterior foliaceous : receptacle paleaceous : flowers 
yellow. 
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44. 6ui5;otia, (Cass. D. C. 5-551). Capitiila heteroga- 
mous, ray ligulate female ; disk hermaphr. tubular 5-toothed, 
base of the tube of the corolla furnished with a ring of thick 
jointed hairs : achaenia smooth. Herbaceous : flowers large, 
terminal, pedicelled : involucrum 2-series, foliaceous : recep- 
tacle paleaceous ; flowers yellow. [The only species G. oleifera 
(Wight^s Illust. tab. 132,) is much cultivated in Mysore as 
an oil plant. It is a widely distributed plant. , 

45. Bidens, (Lin. D. C. 5593). Capitula cither honioga- 
mous discoid, or radiate with the flowers of the ray ligulate 
neuter : achaenia more or less obcompressed, surmounted by an 
aculeate beak, ceding in 2-5-rigid, retrorsely hispid, bristles. 
Herbaceous annuals with opposite often divided leaves ; involu- 
crum 2-series, scales of each either similar or dissimilar: 
receptacle flat, paleaceous: flowers usually yellow in one, 
purple. 

46. Spilanthes, (Jacq. D. C. 5-620). Capitula some- 
times hetcrogamous, with the flowers of the ray ligulate 
female, sometimes liomoganious, all the flowers hermaphrodite 
tubular 4-5-toothcd : branches of the style of the hermaphro- 
dite flowers truncated penicilate : achaenia of the disk com- 
pressed, often ciliate on the edges. Herbaceous annuals : 
leaves opposite: peduncles 1-cephalous: capitula ovate or 
conical: involucruni ad pressed 2-scries, shorter than the disk, 
exterior ones foliaceous : flowers yellow. Plants usually 
pungent sialagoges. 


47. XiMENSiA, (Cav. D. C. 527). Capitula many flowered 
heterogrnous, flowers of the ray female ligulate, 1 -series ; 
of the disk hermaphrodite tubular 5 -toothcd : tube of the 
corolla hispid : branches of the disk styles appendiculate at 
the apex : achajnia compressed, winged, deeply emarginate, 
subpilose, biaristate 5 aristas cohering with the sides of the 
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wings. Herbaceous annuals with opposite or alfcriiatc den- 
tate leaves : petioles winged and aurieled at the base : capitula 
loosely corymbose: receptacle convex paleaceous: paleae mem- 
branaceous lanceolate : flowers yellow. [D. C. seems not to 
regard this as an Indian genus : but as I have, apparently, 
native speeimens, which may however have been introduced, 
I give it a place in this list.] 

9 

48. Chrysanthellum, (Rich. D. C. 5-630). Capitula 
radiate ligulse I -series female, linear bidentate ; disk herma- 
phrodite, 5-toothed : branches of the style in the hermaphro- 
dite flowers appendiculate : achaBiiia bald, exterior ones oblong, 
emarginate or with a short cartilaginous w'ing on each side. 
Herbaceous annuals: branches 1-cephalous at the apex: capi- 
tula small : involucnim 2-serics : scales of the exterior ones 
shorter, interior 10, somewhat coloured ; receptacle flat;witli 
linear paleae : flowers yellow. 

49. Glossogardia, (Cass. D. C. 5-631). Capitula few 
flowered, flowers of the ray 1-2 or 0, female ; of the disk her- 
maphrodite, tubular 4-toothed : achaenia of the disk obcom- 
pressed, very villous on the 4-angles, somewhat 2-wiiiged, 
crowned with 2-rigid smooth bristles from the lateral angles- 
Herbaceous diffuse plants with alternate pinnatllid leaves : 
involucrum oblong, imbricated : receptacle covered with nar- 
row membranaceous palcce ; capitula short peduncled : flowers 
yellow. 

50. Glossogyne, (Cass. D. C. 5-632), Capitula heteroga- 
mous, flowers of the ray ligulate, female ; of the disk herma- 
phrodite : styles of the hermaphrodite short, elongated into 
two long rough stigmas : acluenia linear, angled, bearing tvvo 
retrorsely hispid bristles. Erect glabrous herbs, with alter- 
nate pinnatifid leaves congested near the base : stems nearly 
naked : capitula erect ebractcate ; involucrum short adpressed, 
2-Bcries ; receptacle paleolate ; flowers yellow. 
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Sub-iribc*. Flavrrie>e. Cayitula heterogamous^ one or 
few Jiowcredy densely aggregated female flowers sometimes 
solitary^ sometimes in several series ; or homogamous^ mixed 
with former : achmnia hold : receptacle in the few flovjcred 
capitula epaliate^ in the many flowered ones, paleaceous. 

51. Eniiydra, (Lour. D. C. 5-636). Capitula heteroga- 
mous, all the flowers wrapped in a folded palca ; exterior ones 
many scries, female ; interior hermaphrodite sterile ; tube of 
the ray florets filiform, of the disk subconical : limb of the ray 
subligulate 3-4-cleft, of the disk 5-clcft : stigmas exsertcul 
revolute, rough towards the apex : achfenia *l)ald, erostrate, 
altogether wrapped in the palea. Aquatic rooting opposite 
leaved herbs, with, axillary capitula : receptacle small flattish : 
palea^ as if 2-valved connivent: involucrum 4-leaved, two 
opposite, larger : flowers white. 

Sub-tribe. Antiiemideas. Capitula usually heterogamousy 
radiate or discoid : lignlae female or neuter : anthers ecaudate : 
branches of the style truncaledi bearded, very rarely sur- 
mounted by a Cone : achamia angled, terete, or obcompressed 
in the ray : pappus none or crown-like, rarely consisting of 
sipiamellee or capillary hairs : leaves usually alternate, 

52. Matricaria, (Lin. D. C. 6-50). Capitula heteroga- 
inoLis, ray ligulatc I -series female; disk hermaphrodite 4-5- 
toothed, tube terete : aclnenia wingless, angled, surmounted 
by a large epigynous disk, usually b/dd, rarely furnished with 
a crowu-like pappus. Annuals with much divided leaves ; 
branches naked 1-cephalous: involucrum imbricated, several 
scries : receptacle large, naked ovato- conical : disk yellow, 
ray white. 

53. Pyretiirum, (Gaertii, D. C. 6-53). Differs from the 
preceding in the achajnia not being surmounted by an epi- 
gynous disk, but furnished with a crown-like, often toothed or 



308 


Notes on Indian Botany. 


auricle-like pappus equal to its diameter. Annuals or peren- 
nials, leaves alternate, dentate, or lobed : involucriim campa- 
nulate, scales scariose on the margin : receptacle flat, naked 
or sometimes bracteolate : disk yellow, ray white or yellow. 
[To this genus Chrysanthemum Indicum of the gardens, be- 
longs.] 

54. Chrysanthemum, (D. C. 6-63). This genus diflers 
from the two preceding in having the achaenia of the ray 3- 
winged, two lateral and the 3rd on the interior side, those of 
the disk roundish, with a short wing on the interior side. 
Herbs or shrubs : ligula white or yellow, or white with a 
yellow tube : disk yellow or rarely purple. 

55. Artemisia, (Lin. D. C. 6-93). Capitula discoid, homo- 
gamous or heterogamous : flowers of the circumference 1- 
series, usually female 3- toothed, with a long exserted bifid ^ 
style I of the centre 5-toothed, hermaphrodite or male by abor- 
tion : acheeriia obovate bald with a minute epigynous disk. 
Herbaceous or suffruticose : 'leaves alternate, variously lobed ; 
capitula spicate or racemose : involucrum imbricated : scales 
dry on the margin : receptacle epaleaceous, naked or hairy : 
flowers yellow or purple. Plants more or less bitter and aro- 
matic. 

56. Tanacetum, (Less. Ef. C. 6-127). Capitula homo or 
heterogamous, one row of 3-4- toothed female flowers in the 
circumference, those of the disk 4-5-toothed : acheenia angled 
glabrous, with a large epigynous disk : pappus none or mem- 
branaceous crown-like. Herbs or shrubs, leaves variously 
divided : capitula solitary or corymbose, globose : involucrum 
canipanulate, imbricated : receptacle naked, convex : flowers 
yellow. 

57 . Myriogyne, (Less. D. C. 6-139). Capitula heteroga- 
mous, marginal flowers many series female tubular scarcely 
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dentate ; central few hermaphrodite 4-toothed, with a short 
tube and campanulate limb : achaenia angled, wingless, epap- 
pose. Very ramous diffuse herbs : leaves alternate, obovate, 
dentate: capitula small, first terminal, afterwards lateral: 
involucrum 2-series : receptacle naked convex : flowers yellow. 
Properties acrid and sternulatory. 

58. SpiiiEROMORPHiEA, (D. C. 6-140). Capitula hetero- 
gamous, marginal flowers many scries, female, scarcely den- 
tate ; central few, 4-toothed : style bulbous at the base : 
achaenia cylindrical striated epappose. Decumbent herbs with 
alternate leaves ; capitula globose, depressed, axillary : in- 
volucrum camptyuiLate 2-3-series, longer than the flowers : 
receptacle naked -[D. C. asks if this is sufficiently distinct 
from Myriogyne.] 

59. Maciilis, (D. C. 6-140). Capitula heterogamous : 
marginal flowers many scries not furnished with a corolla ? 
or very minute; central ones numerous: corolla obconical, 
4-toothed : stigmas bearded at the apex : achtenia terete, sub- 
angled subglandulose ; of the marginal flowers bidentate, 
of the centre truncated at the apex. Herbs with alternate 
multifid pinnate leaves : capitula pedicelled, axillary : involu- 
crum 2-series ; receptacle naked punctulatc. 

Sub-tribe. GNAPHALiEy®. Capitula homogamous or hetcro- 
gamous discoid, very rarely radiate, sometimes \ -flower ed : 
anthers caudate : achcenia crowned*with a pilose or setaceous 
pappus, very rarely bald : leaves usually alternate. 

60. Helichrysum, (D. C. 6-169). Capitula sometimes 
homogamous, flowers all hermaphrodite 5- toothed ; some- 
times heterogamous, marginal flowers often very few, 1 -series, 
female : achseiiia bcakless, sessile, with a terminal areola : 
pappus l-series, setae roughish not plumose. Herbs or 
shrubs witli alternate leaves : involucrum imbricated, scales 
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scariose, interior ones connivent or radiant: receptacle flat 
cpaleaceous, naked, areolatc or fiinbrilifcrous : iiivolucra 
white, purple, or yellow : corolla yellow or purple. 

61. Gnaphalium, (Don. D. C. 6-221). Capitulum hetero- 
gamous, flowers all tubular, marginal ones, many series, 
female ; disk ones hermaphrodite : achaenia somewhat terete, 
subpappillosp : pappus 1 -series, scarcely rough. Herbace- 
ous or suffruticose, generally woolly or toinentose plants, 
capitula often disposed in glomerulus, terminal or axillary, 
fascicled, corymbose, or spicate : involucra white, red, purple 
or yellow. 

62. Filago, (Tourn. D. C. 6-247). Capitula heterogamous, 
marginal flowers numerous, on an elongated filiform recepta- 
chj, the apex only dilated and bearing a few male or herma- 
phrodite flowers : achmnia terete papillose : pappus of the cen- 
tral ones, setose filiform, of the margin wanting or dissimi- 
lar. Toinentose herbs : capitula axillary or aggregated on the 
ends of the branches, small. [There is a descrepancy 
between this generic character and that of F. prostrata^ the 
central florets of that species being without pappus, the 
marginal ones having it ; neither do I find pale^e on the 
receptacle of that species.] 

4 

63. Antennaria, (Brown D. C. 6-269). Capitula dioicous 
or subdioicous, with an alveolate convex receptacle ^ female 
flowers filiform S-toothed ; male, anthers half exserted : 
acha3nia terete: pappus 1 -series, setje of the female flowers 
filiform, of the male clavate. Herbaceous or suffruticose: 
capitula corymbose : involucrum imbricated, variously colour- 
ed at the apex or scariose, never yellow : flowers yellow. 

64. Anapiialis, (D. C. 6-271). Capitula heterogamous 
discoid; marginal flowers few or many series female; disk 
ones hermaphrodite sterile 5-toothed : styles of the marginal 
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florets long exserted bilid, of the disk undivided obtuse : 
acliasnia glabrous, obcompressed, sessile, c rostrate : pappus 
1 -series uniform, bristles rough not clavate. Herbaceous or 
sulfruticose woolly or tomentose plants : stems sometimes 
1-cephalous, oftener polycepbalous, corymbose : scales of the 
involucrum niveo-scariose lanceolate several series, the middle 
ones with a brownish claw: receptacle convex, alveolate. 
[This genus, judging from specimens named by D. C., ought 
never to have been separated from Gnaphalium, as there is 
not a single distinguishing mark of the least value or constancy 
between them, and several species I have care/ully examined 
may be placed in either or neither genus, as agreeing with 
neither, but too closely allied to both to form a separate genus ; 
the two genera reunited, would give good characters, but 
divided, they neutralize each other and become of no value.] 

(55, Lkontopodium, (Brown D. C. 6-275). Capitula 
hetcrogamous, ray flowers female : 1 or several series : 3-4 
denticulate, disk bisexual-sterile infundibuliform 5-to()thed, 
the style clavate at the apex: achamia cylindrico-compressed : 
pappus of the female barbellatc, of the sterile flowers usually 
clavate. Perennial mountain herbs, woolly- tomentose ; leaves 
oblong or the lower one obovata; capitula terminal, umbellato- 
corymbose, middle capitulum of the central corymb sessile, 
the female flowers 1 -series ebr?lctiolate earlier; the lateral 
ones short pedicelled, females many series, furnished^ with 
a woolly foliaceous bractea, therefore a glomerulate, bound 
by radiating floral leaves : scales of t\ie iuvolucrum adpressed 
woolly receptacle, convex foviolatc, [apparently scarcely dis- 
tinct from the preceding.] 

66. Carpesium, (Lin. D. C. 6-281). Capitula heteroga- 
mous discoid, marginal flowers female several series, disk 
hermaphrodite : anthers caudate : branches of the style terete, 

obtuse, subglabrous : achaenia oblong, compressed rostrate 
I 2 s 
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rostniiii beset with viscid glands : pappus 0. " Herbaceous 
erects leaves alternate: capitula solitary on the ends of the 
branches : involucruin many series imbricate, exterior ones 
sometimes foliaceous : flowers yellow. 

Sub-tribe. Senkcioneas. Capitula homogamous or hetero'- 
gainous^ discoid or radiate : anthers ecaudate ■ achcenia crown^ 
ed with setaceous or pilose pappus^ the marginal ones sometimes 
bald . leaves alternate. 

GJ. Cremocepiiai.um^ (Cass. I). C. G-297). Capitula he- 
lerogamous, marginal flowers few, Aliform, female : brandies 
of the style ci-owikmI with a short hispid cone : ach?enia terete, 
10-ribbed : pappus pilose^, soft, several series. Herbs, branches 
long naked l-cephalous: involucruin many leaved, not im- 
bricated, calyculate : receptacle Ambriliferous, afterwards be- 
coming, with tiie base of the involiicrum, thickened ; flowers 
purple. 

GS. Gvnuua, (Cass. 1). C. G-298). Capitula discoid homo- 
gamous : base of the tube of the corolla corncus : branches of 
the style produced into a long hispid appendage, usually 
exserted : achamia terete, striated, beakless : pappus many 
series flliforiu, scarcely barbdlatc. Herbaceous or shrubby • 
capitula corymbose: involucnim cylindrical 1 -series, calycu- 
late at the base with subulate bracts : receptacle flat alveo- 
late : flowers whit(\ 

G9. Emilia, (Cass. D. C. G-3()l). Capitula homogamous 
discoid : flowers 5-lobed : branches of the style ending in a 
cone ; achaiiiia oblong pentagonal, angles ciliate hispid : pap- 
pus several series Aliform, scarcely barbellate. — Herbs, with 
few subcorymbose pedicclled capitula : involucrum cylindrical 
1 -series, ecalyculate : flowers reddish, purple, or orange co- 
loured. 
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70 . LiguTlaria, (Cass. D. C. 6-313). CapiUila radiate, 
ray 1-series iigulate female, often biligiilate, or retaining ru- 
diments of the stamens : branches of the styles of the disk 
obtuse, clothed with long descending pubescence : achacnia 
beaklcss, sulcated, terete: pappus uniform, pilose, many series. 
Herbaceous plants : capitula largo yellow, arranged in race- 
mes or thyrses or solitary : involucrum campanulate, I series: 
receptacle naked. 

71 . Doronicum, (Lin. O. C. 6 320). Capitula radiate hc- 
torogamous : ray florets 1 -.series Iigulate, female or sterile by 
abortion ; disk hermaphrodite : achauna beaklcss, oblong, 
turbinate, furrou.ed ; of the ray bald, of the disk pappose : 
pappus setaceous iseveral series. Herbaceous plants, with 
solitary or several capitula; involucrum few series, scales 
linear : receptacle convex ebracteolate. [ Almost the only 
distinction between this genus and Senecio consists in the 
marginal florets, in this having no pappus'^ in tliat being fur- 
nished wU/i pappus amnVdv to those cd* the disk ] 

72 . Madacarpus, (R. W. Calcutta Journal), (kipitula ra- 
diate heterogamous : ray flowers 1 -series Iigulate sterile ; disk 
ones numerous hermaphrodite : acluenia beaklcss, oblong, 
furrowed, hairy, without pappus. Herbaceous plants: cupi- 
tula corymbose: involucrum e^ainpanulate l-s(’ries, scales 
linear, lanceolate, mucronate: receptacle convex foviolate : 
corolla subinfudibuliform, costae of the achacnia hispid. 

73. Senecio. Capitula homogcunous discoid, or heteroga- 
inous radiate : flowers of the ray Iigulate female : branches of 
the style of the hermaphrodite flower.s truncated, the point only 
penicillate : achaenia beakless, terete or angularly furrowed : 
pappus pilose several series, caducous. Herbaceous or shrub- 
by, sometimes climbing plants, with solitary or corymbose 
inflorescence : involucrum one series, sometimes naked some- 
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times calyculate with accessory squamell®, often wi‘th the points 
of the scales sphacellate : receptacle naked alveolate. [D. C..^s 
list of species of this genus exceeds 600. It is therefore by 
much the largest genus of the vegetable kingdom.] 

74. Notonia^ (D. C. 6-44). Capitula discoid homogamous : 
flowers 5-toothed : branches of the style ending in a short 
hispid cone ^ achfenia terete, many striated glabrous : pappus 
many series, setae filiform, barbellate. Shrubby, succulent 
plants with corymbose, few headed, inflorescence : capitula, as 
compared with the above genera, large : involucrum cylindri- 
cal 1-series, ecalyculate, the peduncle furnished with a few 
bractcaceous scales : receptacle alveolate, ijaked or slightly 
fimbriliferous : flowers longer than the involucrum, pale yel- 
low or cream coloured. 

75. Madaractis, (D. C. 6-439). I exclude this genus 
as being identical with Doronicum^ and all its species previ- 
ously described under that name. M. pinatifida is D. cando- 
lianum — M. scabra^ D. Lessingianum — M. polycephala^ D. Ar- 
nottii — M. glabra^ I). Wightii. The distinctive characters of 
the two genera are, that in Doronicum the ray florets are 
female^ in Madaractis neuter. In the character above given, I 
have combined them thus: ^^ray florets 1 -series female or 
sterile by abortion.’* 

Tribe V. Cynare^. 

Sub-tribe. EcHiNOPSiOEiic. Capitula sessile one-flowered^ 
aggregated into a globose glomorulus^ with numerous invola- 
cral foliola^ articulated on a globose common receptacle. 

76. Echinops, (Lin. D. C. 6-522). Capitula numerous, 
aggregated on a naked globose receptacle, the centre one 
opening first : corolla tubular 5-cleft : anthers ecaudate : 
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achaenia cyKndrical silky villous : pappus short, crown-like, the 
hairs somewhat fimbriated. Erect prickly plants: glomoru- 
lus sphaerical : capitula inserted on a circular horny areola : 
partial involucrum 3«series : the interior scales the longest, 
linear acuminated carinate. Flowers blue or white. 

Sub-tribe. Carlin e^. Capitula many flowered^ never dioi- 
cous : scales of the involucrum many series, djistinct, often 
spinous : hermaphrodite corolla h-cleft, female or sterile de- 
formed : filaments free, naked : anthers usually furnished with 
a long bearded cauda : achmnia usually villous: pappus 1- 
^'Series, pilose or plumose, rarely ramose. 

77- Saussurea, (D. C. 6-531). Capitula homogamous: 
corolla slender, throat ventricose : anthers ending in long 
appendices with 2 ciliate, bristled at the base : stigmata long, 
diverging, continuous with the style : achfenia glabrous : 
pappus usually double, pale;eof the exterior subfiliform rough, 
sometimes wanting, interior long plumose concreted at the 
base into a deciduous ring. Herbs with entire leaves : capi- 
tula usually corymbose : involucrum many series : receptacle 
fimbrillate or paleaceous, palea persistent : corolla purple or 
white, never yellow. 

78. Aplotaxis, (D. C. 6-508). Similar to Saussurea;, ex- 
cept that the pappus is one series plumose. [Surely thi^ is an 

unnecessary refinement, especially as it is said of the exterior 

» 

series of Saussurcae raro exter. deficient e nullus^^ and 
Captain Munro, from whom I have a specimen collected by 
himself, informs me, that Ap. gossipina is an undoubted 
Saussiirea.^^ 


79. DoLOMiiEA, (D. C. 6-542). Capitula homogamous : 
corolla slender, dilated at the base : anthers appendiculate and 
caudate at the base 3 caudae intorted ciliate : style thickened at 
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the apex, ovarium glabrous, somewhat 4- sided : pappus long 
violaceous, bristles rough, concreted into a ring at the base. 
A herbaceous unarmed plant, radicle leaves pinnatilid : capitula 
short peduncled, aggregated into an irregular head : involucruni 
ovate many series, squamfc acuminate : receptacle flat, covered 
with fimbrillae forming alveolae: corolla purple, an inch 
long. 

80. Amberboa (Isn. D. C. 6-558). Capitula several flower- 
ed heterogamous marginal ones larger sterile : acluenia com- 
pressed or turbinate, tetragonal, with a lateral or basilar 
areola : pappus paleaceous, palea^ obovate apatulate. Herba- 
ceous plants : involucruni many series, scales various, rarely 
spinescent; flowers blue or reddish purple. 

81. Microboxciius, (D. C. 6-562). Capitula many flower- 
ed, flowers of the ray neuter, more or less enlarged : filaments 
pappillose : anthers ecaudate : aclueiiia compressed with a 
lateral areola : pappus double, interior unilateral, broad at the 
base, acuminate at the apex, about the length of the exterior 
pappus. Perennial glabrous herbs : floriferous branches naked 
1-cephalous : involucruni ovate, scales adpressed coriaceous, 
with a short reflexed deciduous apex, or produced into a long 
spine-like appendage ; flowers, purple or white or yellowish. 

« 

82. Tricholepis, (D. C. 6-563). Capitula hoinogamous : 
corolla subregular 5-lid: aclueniawith a lateral areola, crown- 
ed at the apex with, a circular margin : pappus setaceous 
concrete at the base, or paleaceous not concrete, or wanting. 
Herbaceous plants : capitula ebracteolatc : involucruni many 
series, scales linear setaceous, recurved at the points : recep- 
tacle fimbriliferous. 

83. Cartiiamus, (Tourii. D. C. 6-611). Capitula homo- 
gamous : corolla 5- cleft, tube enlarged above the disk : 
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stigmata scarcely distinct : aclnenia obovate, tetragonal, glab- 
rous, smooth : pappus wanting. Herbaceous plants : involu- 
crum several series, exterior foliacious, middle ones with an 
ovate spiny appendix ; interior acuminate pungent ; receptacle 
loaded with linear fimbrilhe : flowers yellow or orange 
coloured. 

84. CiRsiUM, (Tourn. D, C. 6-084). Capitula homoga- 
rnoiis : flowers hermaphrodite or dioicous : tube of the corolla 
short, throat oblong 5-cleft : anthers ecaudate : stigmas con- 
(!rcted : achamia oblong, compressed, glabrous, membranace- 
ous, ccostate, with a fleshy terminal areola. Herbaceous 
thistle-like plants : involucrum imbricated, scales more or less 
[)rickly pointed : ’receptacle fimbriliferous : flowers purple or 
yellow. 

85. Cham.i5peuce, (Pr. Alp. D. C. 0-657). Capitula ho- 
mogamous : corolla 5-cieft, equal or subringent : filaments 
plum()sc or hairy: anthers with t\ii oblong acute appcndiculus, 
and long lacerated caiula : stigmas scarcely free at the point : 
aclnenia obovatc with a hard testa: seta? of the pappus plumose, 
one or several series. Suft'ruticose or herbaceous plants, with 
prickly leaves : capitula terminal or axillary : involucrum 
imbricated, scales more or less pungent : receptacle fimbrili- 
ferous : flowers purple or white*. 

80. Echenais, (Cass. D. C. 6-660). Differs from the pre- 
ceding, in the achusnia being striated ami the pappus double 
the exterior setce short, the interior longer, dilated at the apex 
into a flattened naihlike membranaceous disk. Erect herba- 
ceous plants : capitula nodding : flowers white. 

87. Serratula, (D. C. 6-607). Capitula usually homo- 
gamous sometimes by abortion, 1 -sexual, or the ray female: 
corolla 5-cleft, subirregular : filaments pilose : stigmas diverg- 
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ing : achaenia oblong, compressed, hilum oblique : pappus un- 
equal, hairs many series ; rough, not annulate. Unarmed or 
prickly herbs : involucrum ovate, scales imbricated, the 
exterior ones shorter spinulose, interior long scariose at the 
apex ; receptacle fimbrillate : corolla purple or white, never 
yellow. 

88. J URiNii A, (Cass. D. C. 6-673) . Capitula homogamous : 
corolla longer than the involucrum : stigmas distinct : achaenia 
obpyramidal 4-sided, with an apicular areola, afterwards 
growing into deciduous shield, bearing the pappus ; pappus 
rising within a minute calyciform margin, thick, unequal, 
harbellatc. Herbaceous perennials, leaves v/hite tomentose 
beneath : involucrum subglobose or cylindrical, scales im- 
bricated, unarmed, adpressed : limbrilhe of the receptacle cleft 
into linear bristles : flowers purple. 

Tribe VI. Mutisiacb.e. 

Sub-tribe. Mutise^e. Capitula very rarely \-fiowered^ 
usually \-series oj females in the rnaryiriy the rest herma- 
phrodite : style thicky branches exteriorly very convex in the 
hermaphrodite ones ; the exterior as well as the superior part 
of the style puberulous or glabrous : pollen ojten slightly 
elliptic : shrubs or large herbs' with large handsome capitula, 

89. AiNSLiiEA, (D. C. 7*13). Capitula 3-flowered, homo- 
gamous: corolla tubular bilabiate, exterior lip 3, interior 
2-cleft : anthers appendiculate, with long spurs at the base : 
stigmas exserted, obtuse, glabrous, often by abortion unequal, 
acute, or one altogether abortive : achaenia terete, villous 
erostrate : pappus 1- series, setae elegantly plumose. Herbace- 
ous perennials ; stems erect, simple : involucrum cylindrical, 
scales lanceolate, acuminated, imbricate : receptacle naked : 
flowers purple. [This genus is dedicated to the late Dr. 
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Whitelaw iiinslie, of Madras, an honour well merited in return 
for his most valuable Materia Medica of Hindoostan.] 

90. ^RBOSERis, (D. C. 7-17). Capitula heterogamous, 
radiate-like : marginal flowers female ; disk hermaphrodite ; 
corolla bilabiate 2-3-cleft : exterior lip of the ray ligulate 
3-cleft : anthers long- spurred, spurs lacerated at the point : 
style tumid at the base, branches short obtuse : achsenia oblong 
puberulous : pappus 2-series, setae serrated, equal. Herbs : 
radical leaves lyrate or pinnatifid, tomentose beneath : scape 
1-cephalous : involiicrum two or more series, scales acumina- 
ted : receptacle naked : flowers yellow. 

91. Leucomeris, (Don. D. C. 7-25). Capitula 4-6-flower- 
ed, homogamous: corolla tubular 5-cleft, lobes linear sub- 
callous at the apex : anthers elongated, caudae plumose ; style 
bulbou^at the base, scarcely exsertcd ; branches short, obtuse, 
glabroW: achaenia covered with silky villi surrounding the 
apex like calycled pappus; pappus several series, rough, 
rigid. Shrubs or herbs : leaves alternate tomentose beneath ; 
capitula corymbosely fascicled: involucruni glabrous cylin- 
drical, imbricated : receptacle naked : corolla purplish : anthers 
white. 

92. Dicoma, (Less. D. C. 7-35). Capitula homogamous or 
heterogamous : corolla of the disk regular 5-parted ; of the ray, 
in heterogamous capitula, neuter, ligplate, bilabiate or round- 
ish tubulate : anthers long, caudate, caudae bearded ; branches 
of the style short, erect, obtuse, hispidulous at the apex: 
achaenia turbinate, often 10- ribbed: pappus two or more 
series. Suffruticose or herbaceous : leaves alternate : capitula 
solitary: involiicrum campanulate: scales obsoletely many 
nerved, sometimes pungent: receptacle alveolate: flowers 
white or purple. 

2 T 
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Tribe VIII. Cichorace^:. 

Sub-tribe. Scorzonereas. Receptacle epaleaceous ; pappus 
paleolate^ paleola rough or plumose, 

93. Tragopogon, (Tourn. D. C. 7-112). Capitula many 
flowered ; flowers of the ray often radiant : achaenia with a 
lateral areola, more or less muricated, long beaked : pappus 
plumose, fivb of the saeta longer and naked at the apex. 
Biennials or perennials : roots thick lactescent : stems herba- 
ceous erect; capitula terminal: involucruin 1-series : recepta- 
cle epaliaceou8*foviolate. 

Sub-tribe. LACTUCEiE. Receptacle epakaceous or rarely 
paleaceous : pappus hair -like ^ fag aceous^ sojty silvery white, 

94. PiCRis, (Juss. D. C. 7“1‘^^)- Capitula many flowered: 
achaenia terete, attenuated at both ends, rugulose wi^a ter- 
minal areola, beak none or short ; pappus of the disk*umosc 
2-series, exterior shortest* Herbaceous plants : capitula 
peduncled; iiivolucrum 2-series: receptacle naked. 

95. Lactuca, (Tourn. D, C. 7-133). Capitula few or many 
flowered : achaenia compressed, wingless, abruptly terminating 
in a filiform beak. Herbaceous : capitula paniculate : involu- 
crum cylindrical, calyculately imbricated, 2-4-series : recep- 
tacle ‘naked. [The essential distinction of this genus is the 
filiform beak of the achaenia, which is most marked in the 
common garden lettuce, but does not exist in either 
L, glabra or L, Heyneana^ the only two Indian species I have 
examined. The former of these seems to associate better 
with Microrhynchus ; the latter with Brachyramphus,] 

96. IxERis, (Cass. D. C. 7-151). Capitula many flowered : 
achaenia oblong, ‘ acutely 10-costate beaked : pappus pilose 
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1 -series. Herbaceous : stems naked at the apex corymbose : 
involucrum ovate 1-series, with 3-5-calyculate scales ; recep- 
tacle naked. [This genus, so far as I can learn from written 
characters, is not distinct from Lactuca^ L. saliva being 
apparently about as justly referable to the one as the other.] 

97 . BiiACHYRAMPHus, (D. C. 7-17^)' Capitula 10-15- 
flowered : achaenia oblong muricate, suddenly attenuated into 
a short beak, neither angled nor costate : pappus many scries. 
Herbaceous : capitula racemosely spicate : involucrum oblong 
imbricated, the scales scariose on the margin : receptacle 
naked. 

98. MicroriiVnchus, (Less. D. C. 7-180). Capitula se- 
veral flowered ; achaenia 4, rarely 5 angled, subrostrate at ma- 
turity; beak wanting in the ovary: cost® thick subbrugose ; 
pappus pilose. Herbaceous perennials : involucrum cylin- 
drical %alyculate, imbricate at the base : receptacle naked : 
flowers yellow. 

99. SoNCHus, (Cass. D. C. 7-184). Capitula many flower- 
ed : aclisenia wingless, compressed, erostrate, longitudinally 
costulate; costulae often transversely tuberculato-muricato : 
pappus soft, most slenderly filiform. Herbaceous polymor- 
phous plants: involucrum imbricated: receptacle naked: 
flowers yellow. 

100. Youngia, (Cass. D. C. 7-192).* Capitula about 12- 
flowered : corolla pilose at the apex of the tube : achaenia 
oblong, compressed, subtrigoiious, striated, beakless, at- 
tenuated at both ends : pappus pilose, scarcely denticulate. 
Herbaceous plants : inferior leaves lyrate or pinnatifid : capitu- 
la paniculate: involucrum cylindrical 8-leaved, with about 
5-calyculate accessory scales : receptacle naked. [D. C. con- 
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siders this a good genus, but adds that all the species require 
to be re-examined.] 

101. Prenanthes, (Cass. D. C. 7-194). Capitula 3-5- 
flowered: style exserted: achaenia attenuated at the base, 
subcylindrical or subpentagonal, truncated: pappus many 
series, pilose rigid. Herbs with entire or dentate leaves: 
racemose or. paniculate drooping capitula, with 4-6-leaved 
cylindrical involucra, calyculate at the base : flowers purple. 

Sub-tribe. HjERACiEiE. Receptacle epaleaceous : pappus 
filiform^ rigid^ fragile^ becoming dirty white or yellow. 

102. DuBYAiA, (D. C. 7-247). Capituld many flowered; 
achaenia compressed, striated, ending in a short thick neck : 
pappus many series, white. Herbs with undivided dentate 
leaves : capitula few subcorymbose : involucrum campanulate, 
imbricated, exteriorly hispid or prickly : corolla yelloif . 

103. Mulgedium, (Cass. D. C. 7-247). Capitula many 
flowered: achaenia glabrous compressed, often nerved on both 
sides, attenuated upwards into a short thick beak expanding at 
the apex into a cup-shaped disk : pappus one or several series, 
setae rigid, rough, greyish or white. Erect ramous herbs, 
with pinnatifid leaves and rUceniose or panicled capitula : 
involucra calyculately imbricate, that is, the exterior scales 
are much shorter and subimbricate : receptacle naked fovio- 
late : flowers blue or purple. 
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Note on two undescribed species of Melastoma. Extract of a 
letter f rom Mr, J. W. Masters^ Assam. 

‘‘ No. 146 in Herbarium^ No. 1220 in Collecting Book. 

Melastoma Jenkinsii^ Masters. 

A straggling shrub found on the banks of the Lohit, by 
Major Jenkins. Bark scabrous ; young shoots somewhat 4- 
sided, and clothed with roughish down. Leaves opposite, 
large, about seven inches long by three broad, boldly 5-nerved, 
with a fainter nerve close to the margin ; connecting-veins 
prominent and parallel, lanceolate, acuminate, rounded at 
the base ; nerves coloured ; margins dentate ; petioles a])out an 
inch long, fringe/i on the upper surface. Flowers in terminal 
drooping racemes’; racemes from six to twelve indies long, 
of a beautiful bright carmine, (puniceous). Bractes 2, remote 

3- nerved, calyx 4-sidcd, 4-partite, not hairly, 7iot clothed 
with ciliate scales ; segments persistent ; tube longer than the 
ovarium, sprinkled with downy specks. Corolla 4-petalled de- 
ciduous. Stamens 8 ; anthers disshnilar, yellow, erect, 4, pink 
coloured, pedicelled, with a 2-lobed process at the base. Style 
simple, shorter than the stamens. Capsule 4- celled, many 
seeded. — Saikwah, December, 1843, found also on the banks 
of the Soondree, near the Duphla Hills, October, 1845. 

The following also, may not be altogether unacceptable. 
1 cannot find any description * that agrees well witli it in 
Roxburgh, Wight, or Jack, these are the only works I, have 
to refer to — 

No. 148 ill Herbarium, No. 151 in Collecting Book. 

Melastoma Griffith! ana. Masters. 

A very elegant dwarf shrub, with numerous purple flow- 
ers, it is every where densely covered with long stiffish hairs, 
often swollen, and coloured at the base. Branches 4-sided, 

4- angled. Leaves opposite, short petioled, lanceolate round- 
ed at the base, 5-iierved. Flowers in large terminjil panicles ; 
pedicels short. Calyx urceolate ; tube much longer than the 
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ovarium, coloured, with stellate bristles ; 4-partite or toothed, 
segments or teeth lanceolate, with stellate points, alternating 
with stellate bristles. Petals 4, purj)le. Stamens 8, similar. 
^iyle oblique, incurved ; stigma green ; ovarium included in 
the calyx tube with a ciliate crown ; capsule 4-cellcd, many 
seeded. — Found at Seebsagur, July 1844, and June 1843.^’ 

On the Extract of Gunjah or Indian Hemp. By Andrew 
Robertson, Lecturer on Chemistry^ Medical College. 

As, owing to the great bulk of the material, it would have 
been necessary to use a much larger quantity of spirit, had the 
usual process of digestion in alcohol been followed, a new 
method of extracting the resin from tlie plant was resorted to, 
with tlje iiiteiition of econmnising alcohol, and also of ob- 
taining a product of better quality. The rcjsult was found to 
have fulfilled both of these views so well, that this mode 
of procedure may be recommended as an excellent one for 
preparing not only this, but all similar resinous extracts* 

The details of the process are as follows — The Gunjah 
was freed from the larger stalks, and the small twigs with 
their leaves, whicli contain a little resin, as well as the heads, 
which are loaded with it, were put into a clean, tight, oaken 
cask, the bunghole of which had 
been ^enlarged to admit of their 
insertion into it. I'his was then 
closely stopped up... A tinned 
copper vessel would have been 
much better, but the expense of 
this was too great to be incurred 
for a temporary purpc3se. The 
cask was a fifty gallon one, and 
contained about a maund and a 
half of the hemp. 
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A coupling screw had been previously firmly attached to a 
hole in the bottom of the cask^ so as to be completely spirit- 
tight. To this was screwed a coiled flexible metal-pipe 
of half an inch bore, to act as a condensing and cooling 
worm, and this was immersed in a vessel of water. The end 
of the pipe terminated in a large carboy, the neck of which 
was stopped, but not too clovsely. 

The pipe or nose of a twenty gallon still, vliarged with 
rum, was then inserted into a hole, made to fit it, within 
two inches of the top of the cask, and luted very tight. This 
was necessary, as there was a considerable j^ressure of the 
alcoholic vapour, particularly in the upper part of the cask. 

The contents pf the still were then made to boil until the 
spiritiujus part w*is exhausted, as ascertained by a stop-cock 
in the top of tlie still. The water was tlien run out of the 
still, a fresh charge of rum introduced, and the same pro- 
cedure again repc'ated. 

Alcoholic vapour from the rum was thus causc‘d to act on 
the hemp, to condense among it, and to extract its resin 
in the most advantageous maimer. The solution issued 
at first from the worm of a deep green colour, and of the con- 
sistence of lioiiey ; toM^irds the end of the process it became 
fluid and brown coloured. The passage of the spirit was 
continued until no appreciable qmmtity of resin coidd be 
detected in the li([uid issuing* from the worm. The re- 
mainder of spirit in tlie exhausted hemp was expelled, from 
it as far as possible by the slow percolation of water down 
through the cask. 

The resinous solution obtained was again put into the clean 
still, and as much of the spirit was recovered by a slow 
distillation as it was judged could be done without endanger- 
ing the quality of the extract. The quantity rccovored 
was about one-half of that used, tfie rest being dissipated 
through the fissures of the apparatus, retained in the resi- 
duum, or purposely allowed to remain in the concentrated 
alcoholic solution. ' 
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This concentrated solution, still strongly spirituous, was 
transferred to large Wedge wood- ware capsules, and evapora- 
ted, at a heat not exceeding 150® Fahrenheit, on a large sand 
bath with a gentle fire beneath five inches depth of sand, 
so as to give a steady heat, until all the spirit was dissipated. 
The resin now floated on the surface of a deep brown colour- 
ed watery extract, about equal in bulk to it. With the hands 
well wetted, *30 as to prevent adhesion, this resin may easily 
be made into a thin roll, and introduced into a common bot- 
tle, where it soon settles down into a compact mass, from 
which any aqueous fluid may be poured off. When the bottle 
is filled and well corked, it keeps well and retains its smell 
and colour ; but if the air finds admittance, b becomes darker 
coloured and its virtue is impaired. 

Thc aqueous part, when evaporated, yields a brown extract, 
of about one-tenth of the weight of the resinous matter, 
which seems not to be materially differeiit from any similar 
watery extract from an inert dried plant. This conclusion, 
however, was drawn from its sensible properties only, aa no 
chemical or medical trial was made of it. The alcohol, dis- 
tilled off from the solution, has a strong smell of the plant, 
probably owing to the presence of essential oil. 

Badly prepared resinous extract, as made by the process 
of Dr. O^Shaughnessy, some of which I have seen, is more 
of a brown than a green colour, and according to a report 
made" to me from the Medical College Hospital, it must be 
administered in six times the dose to produce the same effect 
as that procured from the extract made by the method I have 
indicated. Good resinous extract is soft and adhesive, of 
a fine deep green, like the colour of the paint named sap- 
green, when spread thin upon paper, but greenish black in 
the mass. It has strongly the peculiar smell of the plant. 
It is very soluble in alcohol, to which it communicates a fine 
green tint of a shade rather deeper than a grass green. 

In regard to the yield of the plant in resin — Uncommonly 
good, with many flowering heads, may yield 10 per cent., but 
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indifferent parcels not much more than half of this. An 
average yields from upwards of thirty pounds of extract which 
I have made^ may be from six to seven pounds of extract 
from a bazaar maiind of hemp ; to exhaust which quantity, 
about forty gallons of rum of a strength abovS London proof, 
were required. 

The process I have mentioned is a tedious though a good 
one. With a maund and a half of hemp, one week was 
occupied in distilling rum through the cask ; two days in 
distilling the alcoholic fluid ; and four, in the subsequent 
evaporation in capsules. A quicker procedure, unless by 
a vacuum apparatus, would give a product of inferior quality. 

In the process? given, the hemp is never exposed to a heat 
even approaching the boiling point of water. In Dr. O^Shaugh- 
nessy’s process, as detailed in the Bengal Pharmacop(nia, 
either from oversight or neglect of the now well understood 
principle of organic pharmacy, to make all extracts, es])ecialiy 
when the substance is possessed of great activity, at as low a 
heat as possible, it is directed tlmt the hemp shall be boiled 
thrice^ for half an hour each time, in strong spirit.^^ The 
process as originally conducted by him in the Medical College 
was still more objectionable in this respect, as the boiling was 
made in a Papin’s digester, under augmented heat and pres- 
sure. Hence may have originated the bad quality of the 
extract first sent to London, and the consequent prejudice 
against it on the part of many medical men. The extract 
made according to the directions given in the Bengal Pliar- 
macoptnia, will not only be much inferior in quality to that 
made by this other process, but more than four times the 
quantity of spirit will be expended in making it. 

That such a prejudice against this preparation does exist, in 
Edinburgh at least, is distinctly stated in a letter received 
from a scientific correspondent there — This medicine was 
brought into some disrepute, I believe, with medical men 
here, in consequence of Dr. O^Shaughnessy’s description being 

2 u 
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quite different from the effects they obtciined from extracts 
made in this country from the dried herb/^ From this it 
appears that the reputed virtues of this substance are there 
considered to be rather apocryphal. 

A fair trial bf this medicine^ and an imjjartial scientific 
report on it by highly qualified persons, may, however, be 
soon expected from Paris and Berlin, as Dr. Mouat, a con- 
siderable timfe ago, sent a large quantity of it, prepared by 
this process, to both of these places. 

It is to be regretted that any circumstance should have pre- 
vented an extended trial of it from being made in Edinburgh, 
as, in one case, in which a practitioner was prevailed on to try 
it, its use was attended with decided benefit to the patient, 
though also with its singular effect upon the imagination. I 
give the passage entire in which this is described in a letter 
from two most intelligent druggists and chemists of Edin- 
burgh, well known for the many improvements made by them 
in processes of organic pharmacy. We were greatly ob- 
liged by the pot of extract/ of Indian hemp you sent us, for 
which accept of our best thanks. It is a beautiful prepara- 
tion, and from the little experience we have had of it here, 
it is very powerful. We have only got the report of one 
medical gentleman, who ha<l an opportunity of trying it on 
a patient in the hospital, labouring under spasmodic asthma. 
The hypnotic effect was quite decided in grain doses. After 
the first dose the man awoke late at iiiglit, and described to 
the house surgeon a dream he had had, in which he supposed 
himself in heaven, conversing. He was still under the influ- 
ence of the drug, while he was relating what had passed 
in his dream, and, although usually a very dull and heavy- 
headed man, he described the scenes he had seen, and repeated 
the conversations he had held, in the most glowing and 
animated language; stating, at the same time, that his own 
account was far short of the reality. The man, next morning, 
however, desired the physician not to give him any more 
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of these pills; which request was complied with, although 
during the time he was under the influence of the drug, his 
respiration was free and entirely in a normal way, unaided 
by the abdominal muscles usually called into much play to 
help the otherwise laboured breathing. So sensible was he of 
this benefit derived from the medicine, that, I believe he 

again desired he might have it. Dr. R , under whose 

care he was, promised to give us a report of thd case, but we 
have not yet had it from him.^^ 

In a subsequent letter they state — The extract has a de- 
cided effect in one grain doses, and, in the hand of one medi- 
cal man, was most effectual in checking the asthmatical 
paroxysm. In two cases, healthy individuals, in which we 
saw it administered, the effects produced were similar to thf)se 
of opium but less exciting, and described as pleasing and 
peculiarly soothing.^^ It is plainly mentioned, however, that 
whatever may be here.after, its introduction into medical use 
is not now making progress, though a few trials with a better 
])reparation of tlie drug tlian that*vvhicli was at first submitted 
to medical gentlemen may do away their prepossession against 
it, and cause this medicine to be appreciated as it deserves. 


Simple Processes for the detectioh of the Poisonous Compounds 
of ArseniCy Mercury, and Antimony, specially applicofble to 
Toxicoloyical cases occurring at Mofussil Stations. Jhj 
Hebuert Giraud, M.D., Professor of Chemistry and 
Materia Medica in the Grant Medical College, Bombay. 

In devising chemical methods for the detection of poisons, 
it is of the first importance to aim at as great a degree of 
simplicity in the processes, as may be consistent with ac- 
curacy, chiefly in order that the results may be uncomplica- 
ted by extraneous circumstances, — that unilecessary appara- 
tus may be dispensed with, — and, above all, that those who 
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are unpractised in chemical manipulation may meet with as 
few difficulties as possible. 

In this country duties of medical officers peculiarly remove 
them from the appliances requisite in toxicological research, 
and limit their opportunities of acquiring and maintaining 
that amount of practical skill on which, to so great an extent, 
depends the degree of importance attached to medical evi- 
dence in courts of law. So forcibly have these circumstances 
been experienced, that it is almost universally the practise 
with medical officers and magistrates at out-stations to for- 
ward to the Presidency, substances suspected to contain 
poison, for examination either by the coroner^s surgeon,* or 
by some practised person possessing the reciuisitc appliances. 
In Calcutta, the necessity of submitting all suspected sub- 
stances to the examination of a properly qualified person has 
led to the appointment of an officer with the title of Chemi- 
cal Examiner,^^ whose duty it is to investigate all toxicological 
cases referred to him, as well as to conduct other cliemical re- 
searches in relation to soils,, waters, and various natural pro- 
ductions ; and there can be no doubt that, to promote the 
ends of justice, and to developc the resources of the country, 
it would be highly advantageous if there were such a chemi- 
cal authority at each of the Presidencies. 

Circumstances, however, frequently arise, which prevent 
the transmission of suspected substances to the Presidency ; 
and cases not unfrequently occur in which, during their 
carriage, decomposition ,Qf the substances, favoured by the 
high temperature of a hot season, alters their condition, 
and gases become disengaged, which destroy the containing 
vessels. 

Amongst many such cases that have come to my notice 
I may mention two in particular. The first was that of a 
medico-legal investigation, which was undertaken at llydera- 

These, aioongst other circii instances alluded to in this paper, refer chiefly 
to the liombay Presidency. 
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bad in Scinde, in 1843^ in which the medical officer called on 
to take up the case was unable to procure either the simplest 
kinds of apparatus or the most ordinary tests. The other 
was a case of suspected poisoning which occurred at Ahmeda- 
bad ; from which station the suspected substances were dis- 
patched by dak to Bombay : the bottles were broken en route, 
the substances lost, and the case in consequence dismissed. 
Not unfrecjuently also, from inattention to certain precautiojis 
for placing the identity of a substance proved to contain 
p(3ison beyond all doubt, the chain of legal evidence becomes 
broken, and it then requires but little ingenuity on the part 
of counsel to make a case break down in consequence. 

Iji the hope of obviating such circumstances as the above, 
I have pointed out the following methods of simplifying the 
processes for the detection of the poisonous compounds of 
arsenic, mercury, and antimony : those of the two first under 
the form of white arsenic, orpiment, and realgar, and of 
corrosive sublimate being by far the most common, indeed 
almost the only, mineral poisons employed in this part of 
India.* In the course of my experiments I have succeeded 
in obtaining evidence of the existence of these poisons in 
organic mixtures by means so simple, as to require no other 
apparatus than the test tube, and to demand the least possi- 
ble degree of skill on the part of the operator. 

The possibility of withdrawing metals from their combina- 
tions by substitution^ is now in constant application in chemi- 
cal processes, but its superior advtuitages in the separation 
of the metallic base of a mineral pofson for medico-legal 
purposes, was first pointed out by the German Chemist 
Reinsch,t whose method of separating arsenic from its solu- 
tions, in obedience to this principle, has been found to surpass 
every other in the three most essential points of an analytic 

* The Bombay Presidency. 

+ Journal fur Praktischcn Cheraic, 1842, xxiv. 242. 
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process ; extreme simplicity, facility of execution, and absence 
of the sources of inaccuracy. 

lleinsch^s discovery consisted in this : — that arsenic may 
be separated from its solutions and deposited on copper leaf, 
when the solution, acidulated with hydrochloric acid, is 
boiled on that metal : and that, by gently heating the copper 
on which the arsenic is deposited, this latter is sublimed in 
the state either of arsenious acid or of metal, according to the 
quantity present. This discovery was made known at a 
time when Marshes beautiful method of separating arsenic 
as arseniurct of <-hydrogen had been so refined upon, that, on 
the authority of M. M. Danger and Flandin, metallic deposits 
were said to have been produced when the* arsenic formed 
only the 2 , 000 , 0 (K)th part of the liquid examined,* and yet 
the simplicity of Reinsch^s process, and the more complete 
absence from it of sources of error, have given it a decided pre- 
ference in the experience of every toxicologist of eminence. 
Dr. Cliristison, in particular, has expressed his confidence in 
Reinsch^s process, and states that he has followed it with 
great facility, certainty, and despatch, in several medico-legal 
cases that he has been able to detect at least the 250,(XX)th 
part of arsenic in solution 5 and that it removes every particle 
of arsenic from the liquid, so that none could afterwards 
be detected by Marshes method. Dr. Christison even goes 
so far as to say, that it is not subject to any fallacy.^’t 

A process of such simplicity is j)eculiarly adapted to the 
circumstances under which toxicological analysis frequently 
require to be undertaken in this country ; and the object of 
my experiments has been to discover how far the same, or 
similar processes, might be employed in the detection of the 
soluble compounds of mercury and antimony. 

Where the ordinary apparatus and appliances of a labora- 
tory are at hand. Marshes method, on account of its extreme 

* Journal de Chiniie Mcdicale, 1841, p. 413. 

t Christison on Poisons, 4th IMit. p. 272. 
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delicacy^ should never be neglected ; but where such advan- 
tages are not within reach^ a more simple process, even 
though slightly inferior in delicacy, must always be preferred. 
Hence, if in Reinsch^s and Marshes processes, the sources 
of error inseparable from each were exactly balanced, still 
Reinsch^s method would be the one most generally applicable : 
for notwithstanding the imj)rovements and simplifications 
introduced into Marshes process by Drs. Fresefiius and Von 
Rabo,* by M. M. Flandin and Danger,t M, Blondlot,J M. 
Lassaigne,§ Berzelius, and others, still apparatus, peculiarly 
adapted to the processes, aind of somewhat complicated 
construction, is recpiired in every case ; and whether the 
arseniuret of hydrogen be burnt in the open air as proposed 
in the first instance by Marsh, or in connection with a 
cooled receiver, as is practised by M. M. Danger and Flan- 
din ; or the gas be passed into a solution of nitrate of silver ; 
or it be decomposed whilst passing through a tube heated to 
redness, as recommended by Berzelius and Liebig, still, in eacl\ 
instance, much practical tact, aud some experience are re- 
f[uisitc to ensure success. But the sources of error in Marshes 
process do in reality far out- number those that can possibly 
enter into that of Reinscli. In tlie first place, any form of 
Marsh’s apparatus having once had arseniuret of hydrogen 
evolved in it, can never again be employed with confidence, 
owing to the great difficulty, if not impossibility, of ridding the 
exit tube and stop-cock of all traces of arsenic. The objec- 
tion, at one time so strongly urged against Marsh’s inetliod, 
on account of the supposed difficulty of separating and dis- 
tinguishing arsenic from antimony deposited in this process 
from their respective hydrurets, need scarcely be alluded to, 
now that most simple methods of separating the two metals 

* Annalcn der Chimie uiid Pharmacie, 1844. xlix. 291. 

+ Journal de Chimie Medicale, 1841, p. 413. 

J Comptes licndus, July 1845. § Comptes liendus, Dec. 1845. 
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have become so generally known. But a much more serious 
obstacle to the employment of the process in this country is 
implied in the fact that an arsenical sublimate may be ob- 
tained, and yet the arsenic be derived from other sources 
than the suspected liquid ; for the zinc and sulphuric acid 
employed in the process, are both liable to be impregnated 
with arsenic, and hence become direct sources of error. The 
ores of zinc frequently contain orpiment, which, being redu- 
ced with the zinc, contaminates it with arsenic : Dr. Clark of 
Aberdeen has even stated that he has not discovered a single 
specimen of commercial zinc free from arsenic. Of late years 
iron pyrites has been much employed in the manufacture of 
oil of vitriol, and it occasionally contains traces of orpiment, 
by which the acid also is contaminated with arsenic. The 
difficulty of obtaining absolutely pure zinc and acid at an 
out-station, in a case of emergency, is sufficiently obvious. 
Re-distillation, both of the acid and zinc, can alone free them 
from this very objectionable impurity ; and the means re- 
(juisite for such a process arc still less likely to be attainable 
at out-stations than Marsh’s apparatus itself. The produc- 
tion of arseniuret of hydrogen by the galvanic decomj)Ositiou 
of water, as suggested by Mr. Morton, excludes most effectu- 
ally the presence of arsenic and other impurities from the 
materials employed : but such a method, by complicating the 
apparatus, could not be had recourse to in the circumstances 
just alluded to. 

Such then being the advantages peculiarly adapting Reinsch’s 
process to the detection of arsenic in cases of suspected poi- 
soning occurring in this country ; and it being the foundation 
of the methods I have adopted for the detection of the poi- 
sonous compounds of mercury and antimony, I shall briefly 
explain the most simple and effective manner in which it may 
be conducted, before passing to my own experiments. 

JReinsMs Pro'cess , — Any particles, having the appearance 
of white arsenic, or of the grey fly powder, may be removed 
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from the 'matters to be examined; and either reduced t5 
the metallic state by the ordinary methods, or be dissolved 
in boiling distilled water, and the solution tested in the usual 
way. But, if no evidence of the presence of arsenic be thus 
obtained, then all the soft solids should be cut in small 
pieces, and* these, with the liquids, or with distilled water, 
should have pure hydrochloric acid added to them till it is 
decidedly in excess. The whole should then bg boiled for an 
hour till all soft solids are either dissolved or broken down 
into hue flakes or grains : the mixture should then be strain- 
ed through calico, brought to the boiling point, and, whilst 
boiling, pure copper turnings, copper leaf or wire should be 
introduced iuto^ it, and the boiling continued for about forty 
minutes ; it being ascertained from time to time that there 
is an excess of acid. The coppc#is then to be removed, 
washed with distilled water, and dried. It is then found, if 
arsenic had been present, to have accjuired a metallic coating 
of an iron-grey colour ; or when the arsenic is in extremely 
small quantity, a violet or blue tint, somewhat similar to the 
colour of watch springs.* The copper thus coated with me- 
tallic arsenic is then to be introduced into a tube alK)ut the 
eighth of an inch in width, and heated by a spirit lamp, when 
a metallic sublimate will quickly be deposited in the cooler 
part of the tube. If, however, the quantity of arsenic be very 
minute, it is possible that it maybe sublimed as white arsenic : 
and if the sublimation be performed in a wider tube (tjuarter 
or half inch,) the whole of the arsenic will be oxydized and 
deposited as arseriious acid. When tjiis is the case, the 
copper being removed, the arsenious acid may be dissolved in 
distilled water, and subjected to the three most characteristic 
tests : the ammoniaco-nitrate of silver, the aminoniaco-sul- 
phate of copper, and sulphuretted hydrogen. 

* Tho following formula, represents the decomposition effected by the cop- 
per : — 

.y 03, a // C7, 3 Cii. = 3 Cu Cl, 3 J[ O, As. 

. 2 X 
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T]ie only objections that can be urged against this process 
arc, that arsenic may exist as an impurity in the hydrochloric 
acid employed ; and that other metals, under similar circum- 
stances, may be deposited upon copper, as I sliall presently 
show is the case with mercury and antimony. In reply 
to the first objection it may be stated, that it is an extremely 
rare occurrence for hydrochloric acid to contain an arsenical 
impurity ; an/1 that, when it does, it may always be guarded 
against by boiling the copper in a portion of the acid before 
adding the suspected liquid. To the second objection it may 
be answered, that from no other metallic deposit whatever 
can a sublimate be obtained having properties which can 
possibly be mistaken for those of arsenious acid. 

This simple method of Reinsch^s has been generally appli- 
ed to the detection of artenious acid, but I have used it with 
e([ual facility and success in separating arsenic, existing as 
orpiment, from the contents of the stomach of a native woman 
who was found poisoned by orpiment administered to her by 
a native doctor, with the supposed intention of producing 
abortion. In this case, I separated the arsenic both in the 
metallic state and as arsenious acid, and to the latter suc- 
cessfully applied the three characteristic tests. This process 
also will succeed equally well . with powdered arsenic, and 
with all oxydes and sulphurets of the metal. 

The Poisonous compounds of Mercury, 

Thpse causes which generally render the application of the 
more usual methods for the detection of arsenic difficult 
under the circumstap.ces to which I have referred, equally 
affect the ordinary processes for determining the presence of 
the soluble poisonous compounds of mercury : but, for- 
tunately, they may, with the same facility, be obviated by a 
process as simple as that of Reinsch for the separation of 
arsenic from its compounds. 

Where the requisite means are at hand, and sufficient con- 
fidence can be placed in the experience of the operator, 
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Dr. Christison’s method of separating mercury by the pro- 
tochloride of till must be regarded as yielding the most 
conclusive evidence of the existence of its soluble salts in 
mixed liquids : but as much practice is required in the use of 
this method ; and as protochloride of tin is a substance which 
is used in this country only for chemical purposes ; and 
moreover, is so liable to be decomposed by exposure to air, 
and converted into a basic salt, (Sn Cl + Sn Q) the objec- 
tions to its use, under the circumstances alluded to, are suffi- 
ciently obvious. 

The beautiful galvanic method invented by Dr. Wollaston, 
by which the mercury is deposited on gold, improved as 
it has been, by Mr. Sylvester and Dr. Paris,* and more 
recently rendered*of such delicacy by M. Devergie,t that in- 
dications of mercury may be obtained where corrosive sub- 
limate forms but an 80,000th of the solution, still does not 
recommend itself by such simplicity, nor does it include so 
many other advantages as the process I am about to describe. 

Process . — Any soft solids existing in the suspected sub- 
stances are to be broken down, and the whole, if not suffi- 
ciently fluid, must be well triturated with a little distilled 
water, and then strained through calico. The liquid is then 
to be acidulated with hydrochloric acid, raised to the boiling 
point, and pure copper turnings or wire immersed and boiled 
ill it for about twenty minutos: the copper is then to be 
removed, washed with distilled water, and dried. If a spluble 
salt of mercury had been present, the copper will be found 
covered with a white coating of metallic mercury, varying in 
brightness with the quantity of mercury present. The coated 
copper turnings are then to be introduced into a tube of 
about a quarter of an inch bore, and heated by a spirit lamp, 
when a ring of metallic mercury, quickly running into glo- 

Medical Jurisprudence, ii. p. 208. 
f Amialcs d’llygf. Publ. ct de Mdd. Leg« xi. 411. 
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bules, will immediately be formed in the cooler "part of the 
tube. 

I have foundj that by this process the ^th of a grain of cor- 
rosive sublimate in thirty minims of water, gave a white me- 
tallic coating to copper turnings, and from them a ring of 
metallic mercury was sublimed, which, by a common pocket 
lens, was clearly seen to consist of globules. 

Certain of the precautions necessary to be attended to 
in the application of the usual methods for detecting the pre- 
sence of soluble salts of mercury in mixed liquids are also to 
be borne in mind in conducting this process. Thus, it is 
well known, that corrosive sublimate undergoes such changes 
ill contact with organic matters as materially to alter the 
action of its ordinary tests. The researches of Orfila and M. 
Roullay have shown, that various vegetable and most animal 
fluids, extracts, fixed and volatile oils, and resins are capable 
of decomposing corrosive sublimate.* 

Taddei, of Florence, has moreover shown the eminent de- 
gree in which this power is possessed by gluten,t and on the 
same property depends the well known antidotal powers 
of albumen and milk : and Christison has proved, that those 
changes may occur either at once, after a few hours, or not 
for some days.J 

Hence in the foregoing process it may occur, that these 
changes taking place before' the substances are submitted 
to examination, the corrosive sublimate may be removed from 
the solution, and the insoluble mercurial compound, formed 
with the organic matters, be thus left upon the calico straiiuT, 

* Annalcs de Cliemie xliv. 176. Acxjording to M. Coullay, a part of the 
chlorine is disengaged in the form of hydrochloric acid ; and the salt is con- 
sequently converted into calomel, which is deposited in a state of mixture 
or combination with vegetable matter. — Orfila Toxicol. Gen. i. 243. 

f Taddei llccherches Sur un nouvel-antidote contre les sublime corrosif. 

t Christison on Poisons, 4th Edit. p. 381. 
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and in thiS manner escape decomposition by the copper. 
HencCj in every case^ or at any rate whenever it is suspected 
that such changes have taken place under the influence of 
organic matters^ it is better in the first instance to acidulate 
the substances with hydrochloric acid, and boil them with it 
for a quarter of an hour ; by which means the organic mer- 
curial compounds will be decomposed, and the corrosive sub- 
limate restored : after this, all insoluble mattefs may be re- 
moved by straining through calico, the copper introduced, 
and the process proceeded with as above. On the other 
hand it must be remembered, that calomel (subchloride) is 
converted into corrosive sublimate (chloride) by being boiled 
with hydrochloric acid or an alkaline chloride, such as chlo- 
ride of sodium. -Thus I have found, that when a few grains 
of pure calomel were boiled for a quarter of an hour in a few 
ounces of soup, with its usual quantity of salt, corrosive sub- 
limate could be detected in solution in considerable quantity ; 
and when submitted to decomposition by the copper turnings, 
it gave an abundant deposit of metallic mercury in distinct 
globules : so that, if the possibility of such a transition from 
the insoluble to the soluble chloride be not kept in view, the 
previous existence of corrosive sublimate in a suspected sub- 
stance may be inferred, when in truth it contained only 
calomel. Dr. Christison alludes to the difficulty likely to 
arise from the conversion of calomel into corrosive sublimate, 
in relation to other methods for the detection of mercurial 
poisons, and says, that this objection can be obviated solely by 
sufficient evidence that calomel has hot^been administered.^^* 
When the soluble salts of mercury exist in considerable 
quantity, mercury will be deposited on copper from the acidu- 
lated liquid, without the aid of heat ; and then the objection 
from the possible conversion of calomel into corrosive sub- 
limate will be entirely obviated. 


'' Christison on Poisons, 4th Edit. p. 3b6‘. 
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It may be objected, that the process I have described proves 
only the presence of mercury, and does not show the state 
of combination in which it has existed. This objection, 
however, applies to every process for the detection of mer- 
curial poisons, with the exception of Christison^s method by 
ether, which in other respects, however, is too fallacious to 
be depended on.* A medical jurist therefore can seldom 
do more than prove the existence of mercury ; and, with the 
precautions I have pointed out, the above process is capable 
of proving that it existed in some soluble form ; and the only 
common soluble salts of this metal — viz. corrosive sublimate 
and the nitrate are both highly poisonous. Whether the 
substance had acted as a poison or not, would be deter- 
mined by the symptoms, and in the case of a person dying 
under the symptoms of mercurial poisoning, it would in 
general be suflicient to show that mercury was present in the 
viscera. 

By the foregoing process tlie quantitative estimation of the 
corrosive sublimate niay easily be effected. By introducing 
successive portions of copper into the liquid till no further 
deposits of mercury occur, the whole of the mercury may be 
separated, sublimed, and weighed, and thus the amount of cor- 
rosive sublimate present be estimated, as from its composition 
every 100 grs. of mercury obtained, indicate that 135 grs. 
of crystallized corrosive sublimate have been present. 

In September 1844, I had an opportunity of applying the 
foregoing process for the detection of corrosive sublimate in 
a case of attempted poisOning. 

An European servant in a family in Bombay perceived 
something unusual in the taste of her tea, and found that a 
silver spoon with which it had been stirred was turned almost 
black wherever the tea had touched it. It being conjectured, 
that some deleterious substance had been introduced into the 


Chritstison on Poisons, 4th Edit. p. 383. 
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tea for a criminal purpose, it was placed in a bottle with the 
spoon immersed in it, and sent to me for analysis. There 
was a light brown deposit of insoluble matter in the bottle, 
most probably produced by the decomposition of part of 
the corrosive sublimate by the tea and milk ; but on pour- 
ing oif the clearer portion, and submitting it to the foregoing 
process, abundant rings of metallic mercury in globules were 
obtained by sublimation from the copper whic;}i had been 
boiled in the acidulated liquid. Wollaston^s galvanic test 
gave mercurial deposits on gold, and the ordinary liquid tests 
afforded corroborative evidence of the existence of a soluble 
salt of mercury. 

The Poisonous compounds of Antimony , 

Cases of poisoning with antimonial compounds are veiy 
urifrequent in Europe, and are still less liable to occur in this 
country. It is the possibility of tartar emetic being acci- 
tlontally taken in poisonous doses, that chiefly renders it 
important to be prepared with the means of detecting the 
presence of antimony in organic mixtures. 

It is well known with what accuracy Marshes process may 
be applied to the separation of antimony from mixed liquids ; 
and that it is scarcely less inferior in delicacy in its applica- 
tion to the decomposition of antimonial than of arsenical 
compounds. But the same obstacles that preclude the gene- 
ral use of this delicate method t in the case of arsenic, occur 
equally in that of antimony. 

The method also devised by Turner and Orfila, and re- 
commended by Christison, for separating the antimony as 
sulphuret, and then reducing that compound by means of 
hydrogen gas, is equally inapplicable to emergent cases oc- 
curring in this country, on account both of the peculiarly 
constructed apparatus required, and of the difficulties at- 
tendant on the process. 

The simplicity of the following method, and the ease with 
which it may be conducted, peculiarly recommend it under 
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those circumstances in which a supply of apparatus is not 
procurable, and the operator has little reliance on his own 
skill and experience. 

Process . — Any soft solids existing in the mixture having 
been broken down, as in the process for arsenic and mercury, 
and the whole brought to a proper degree of liquidity by 
distilled water, it is to be thrown upon a calico strainer, 
and hydroc^iloric acid added in excess to the clear liquid,* 
which is then to be raised to the boiling point, pure copper 
turnings introduced, and the whole boiled for a ([uarter of an 
hour. 

The copper is then to be removed, washed with distilled 
water, and dried. If antimony had been present, the copper 
will be found covered with a grey deposit, scarcely dis- 
tinguishable from that of arsenic, and like it, having a violet 
hue when in extremely minute quantity. The coated cop- 
per is then to be introduced into one end of a tube of about 
one-third of an inch bore, five or six inches long, and open at 
both ends. The copper is then to be raised to a full red-heat 
by means of a spirit lamp, and the tube inclined at an angle 
of about eighty degrees, the empty end being raised, so 
that a current of air may be drawn over the heated metals : 
the tube should be kept in this position for a quarter of 
an hour, wdien it will be found that the antimony has become 
oxydized, and that, at a distance of a few lines above the 
copper, a deposit of white oxyde of antimony has been formed. 
The portion of the tube containing- the oxyde may then be 
filed off, and boiled , in a solution of tartaric acid, by which 
the oxyde will be dissolved out. To the solution thus formed, 
the liquid tests for antimony niay be applied, and the charac- 


* Tho addition of hydrochloric acid to the antiinonial solution is generally 
followed by a precipitation of the wliite oxycliloride (Sb Cl^ + 3 Sb Os) 
Berzelius. This change, however, docs not interfere with the success of tho 
process, as this precipitate is completely decomposed by the copper. 
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tcristic sulphuret thrown down by sulphuretted liydrogcn.* 
If sulphuretted hydrogen be passed through the tube in which 
the oxyde of antimony has been deposited, the sulphuret 
will at once be formed and recognised by its orange-red 
colour ; but however distinctive this may be, it will be found 
much preferable to obtain a solution of the oxyde as above 
recommerided, from which the other characteristic reactions 
of antimony may be obtained. 

By the above process, I have been able to procure a sub- 
limate of the oxyde of antimony from ith of a grain of tartar 
emetic dissolved in one drachm of distilled water ; indicating 
a d(*grec of delicacy in the process much greater than could 
be essentially recpiisite in any medico-legal case whatever. 

All methods for the detection of antimony, ecpially witli 
those for mercury, and the above process in common with 
others, serve only to prove the existence of the metal in some 
state of combination possessed of solubility, and do not point 
out what the particular combination is. But in the case of 
antimony, this circumstance is of still less importance than in 
tliat of mercury ; as tartar emetic is tlie only salt of the oxyd(^ 
of antimony, in a soluble form, which is likely to become 
the subject of iiupiiry. 

General Remarks on the foregoing Processes, 

It will be found on comparing the three foregoing processes, 
that the principle on which they are founded is the same 
in all of them. In each there is effected a metallic deposition 
on copper; but in the case of arsenic the •metal is readily oxy- 
dised at a moderately elevated temperaturt^ ; in that of mer- 
cury, the pure metal is sublimed in the characteristic state of 
liquid globules ; and in that of antimony the oxyde is formed 

* It is better, if possible, to make use of a tube of hard German glass, 
both because it sustains the requisite degree of heat better, and is also free 
from lead, which is apt to be separated from the common kinds of glass, 
and thus to contaminate the oxyde of antimony ; and in this way interfere 
with the appearances affordc(Iby sulphuretted hydrogen. 
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only when the metal is subjected to a full reil-heat in a 
current of air. 

The peculiar advantage of these methods is^ that under cir- 
cumstances in which tests and apparatus cannot be procured, 
the first stage of the processes alone may be performed: 
the copper may be boiled in the acidulated liquids, and should 
a metallic coating be deposited upon it, it may be preserved 
unaltered for^ any length of time, and in this convenient form 
the poison may be transmitted to the Presidency for final 
examination. 


On Delirium Tremens. By W. A. Green, Esrj.y Bengal 
Medical Service. 

The treatment of Delirium Tremens, in severe find pro- 
tracted cases more p.articularly, is yet even, occasionally, a 
matter of difficulty and doubt. With this view I have col- 
lected together the results of my experience scattered over 
several years, in the present record of a few cases, adding the 
pathological condition of the brain observed in four instances 
where death closed the disease. 

The difficulty of the treatment and the danger of the 
prognosis are greater in the cases of confirmed drunkards 
than where the disease occurs in younger and less practised 
drinkers. When the disease occurs in the comparatively 
healthy, and is presented to the physician in the state of ex- 
citement immediately following large potations, when, from 
the heat of skin, forcible pulse, and high excitement, the 
disease approaches ncai^ly to meningitis and encephalitis, 
the case generally yields to depletion by active purgatives, 
vcsicatories and rubefacients aiid the application of cold to the 
accelerated circulation of the Drain, followed by opium in 
repeated doses, or opium combined with tartar emetic, given 
to soothe and tranquillize the irritated brain and nerves. In 
another kind of cases alluded to above, the treatment is not 
so clear and smooth, where the case is first seen many hours 
after the withdrawal of the excessive, perhaps long continued, 
stimulus, and after the subsidence of the first stage of excite- 
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mcnt^ the perspiring*, often damp, the pulse rapid, tremor 
present with delirium, (although, the capacity of rational 
reply remains) now and then convulsive movements, perhaps 
cramps in the legs, sleeplessness, often continued vomiting, 
and dull congested features, and in the midst of these symp- 
toms the delirium often becoming violent and maniacal. In 
such cases we have to contend against cerebral irritation and 
congestion, and the tendency to effusion. We give Jiperients 
with calomel, set up counter-irritation, support fhe exhausted 
vital and iktvous energies by a moderate portion of the 
wonted stimulus, and endeavour to allay the excitement and 
irritation by repeated doses of opium. In .the use of the 
opium, I consider the exercise of tact and discrimination ne- 
cessary, lest we thereby add to the cerebral congestion and 
favour the process of elfusion. As connected with this subject, 
and with the consideration of cerebral disease generally, it 
is worthy of remark how numerous and various the diseases 
of the brain, and the lesions of sense and sensibility, in 
which, nevertheless, the post mortem a])pearances shew 
shades of difference merely, such as a little more or less 
congestion and turgesceiice of *1116 veins and sinuses, and 
choroid plexus, more or less arachnitis and injection of the 
pia mater, more or less effusion upon the superficies, at the 
base of, and Avithin the brain. This observation holds good 
in fever in its different types ; in the state of cerebral con- 
gestion, often lingering, and accompanied by typhoid symp- 
toms, the sequence of cholera*; in coup de solcil and apo- 
plexy ; hi delirium tremens ; in meningitis ; in acute mania. 
So that we are led, I think, to attribute the variety in tlie 
symptoms to something peculiar in *the, several effects of the 
various noxious causes, as well as to the morbid structural 
changes going on, which are observed after death — for from the 
bare pathological condition, and when guided by experience 
too, we are not able to read off and determine the individual 
character of the disease in these different cases. I am speaking 
generally, allowing at the same time that, in many instances, 
a particular set of cerebral symptoms points out to, and is 
afterwards elucidated by, the discovery of some important 
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lesion of the cerebral substance, or some spcciafty localized 
inflammation of the membranes. All the usually assigned 
causes of the above enumerated diseases may each have its 
peculiar modifying effect in giving a stamp to the symp- 
toms : — in fever, the malaria or particular status of the 
atmosphere ; in cholera, as it rages epidemiciilly, some subtle 
poison derived from the suddenly altered constitution of 
the air, the inappreciable and inscrutable effect of a thousand 
unknown agencies — this poison entering into the blood, vitia- 
ting the vital fluid, and rendering its circulation through the 
brain, and elsewhere, incompatible with life ; in coup de 
soleil, the ardent rays of the sun, and the increased tempera- 
ture of a heated atmosphere, giving to the patient, in the 
early stage, the sensation of molten lead ramifying through 
his brain ; in delirium tremens, and the apoplexy of deep 
drinking, the particular vinous stimulus ; in mania and 
phrenitis, their own particular exciting causes, diversified as 
they may be. 


Synopsis of history and treatment of Eleveyi severe successful^ Three 
slight, and Four fatal cases of Delirium Tremem, 


Number of days ill be- 
fore treatment, on an 
average of 18 cases, — 2 ^ 
days. 


Number of days af- 
ter treatment discharged 
well, on an average of 
14 cases,— 9 days. 


Number of days after 
which the disease yielded 
aKS to severity, on an aver- 
age of 11 cases, — 3.]^ days. 


In II severe cases the disease yielded : — 


No. 1 on 4th day after administering 

2 on 7th day 

3 on Gth day 

4 on Gth day 

5 on 2nd day ^ 

6 on 2nd day 

7 on 2nd day 

8 on Gth day 

9 on 2nd day 

10 on 4th day 


11 on Gth day 


Tinct. Opii. siij. 
f Opii. gr. ij. 

\ Morphia) Muriat. gr. 13. 
Morphia) gr. 9|. 

Tinct. Opii. svij ss. 

Tinct. Opii. siv. 

Tinct. Opii. |j. 

Tinct. Opii. ^j. 

Tinct. Opii. svij. 

( Opii. gr. i. 

\ Morphise gr. 1 1. 

( Opii. gr. ij. c. calomel 3ij. 

< 'J’lnct. Opii. 3is8. c. Antm. po- 
^ tass. tart. 

{ Tinct. Opii. 3xvsb. c. Antm. po- 
tass. tart. 

Morph. Mur. gr. ij. 
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[n 4 fatal tfases there were administered : — 

No. 1. Complicated with Pneumonia — Tiuct. Opii. 3xii in 2 da^'S — 
death on Gth day. 

No. 2. Complicated with Dysentery — Opii. gr. with calomel in 2 
days — death on 2rd day. 

No. 2. In an habitual drunkard for many months — 'I'inct. Opii. 3vj 
during a day and night — death on 3rd morning. 

No. 4. In an habitual drunkard — Tinct. Opii. 3xij nearly, during 3 
days and nights — death on 4th morning. 


Ages, 20 to 30 30 to 40 40 to 50 

liecovered, ... 5 6 3 M 

Died, 2 2 0 4 

Total, 7 8 *3 18 


Cases occurring for the most part in Seame?i. 

Treatmknt. 

No. I. Nov. 13th, age 39. — No. 1. LctcIics Epigastr. Oal : 

Is a dnuikard ; lias been on shore Dj. Opii: gr. i. Jalap, ("al : lOj. 
for several days ; attacked by the Blister Ejiigastr. Doiei ’s pow^der 
disease in the Ibrenoori. Jindhliic pill; OI : Riciiii. l)o\er’s 

General Si/mptoms. — Heat and powder, 

jiaiu in head , vascular turgid 
eyes ; general tremor and agita- 
tion ; quick, small, compressible 
pulse ; ejiigastrium painful ; green 
vomiting ; dry furred tongue. 

Diarrhoea — ^well in 8 days ; this 
man was readmitted with the ^ 
same disease after 2 months. 

No. 2. Nov. 1,3th, age 24. — No. 2. Sinapism Abdoni I’a 
Drinking yesterday, and for sc- lomeK)j. Extract Coloe : e. gr. \. 
vcral days previously ; taken ill to- Opiv; gr. ij. Jalaj) }M)slea. Bine 
day. pill. Dover’s powder 1 tis. hor : 

General Symptoms. — A little Jalaj> p. r. ii. 
pain in the head, weight of head, 
sleepiness, giddiness, stutfing of 
the ears ; tremulous, agitated 
tongue and manner ; perspiring 
skin ; small feeble pulse ; red-edg- 
ed tongue ; weight at epigastrium ; 
occasionally cramps of legs — well 
in 6 days. 
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No. 3. Nov. 23rd, age 21. — 
Has been drinking on shore 3 or 
4 days ago. 

General Symptoms. — Tremor ; 
agitated manner and speech ; no 
head-ache ; wanders in his mind 
and starts as he lies ; cannot 
sleep quietly ; quick, small, weak 
f)ulse ; warm perspiring skin ; 
tongue furred, moist. Diarrhoea 
— well in 7 days. 

No. 4. Jan. 7th, age 24. — 
Taken ill 4 days ago after hard 
drinking on shore. 

General Symptoms. — Low spi- 
rits, the state called “the horrors 
palpitation of the heart; small, 
weak, slow pulse ; giddiness ; on 
the 3rd day violent and deranged. 
Relieved after the 3rd day — evi- 
dent relief was afforded in this case 
by the large doses of laudanum. 

No. .5. Jan. 12th, age 39. — 
Vide case No. 1. An habitual 
drunkard — 2 days previously to 
admission was treated on hoard- 
ship for' pneumonia, and bled- - 
has been drinking, and the deli- 
rium tremens has supervened 
upon the lahmt pneumonia. 

1st day — delirious on admis- 
sion; heat and slight pain of head; 
quick, small feeble pulse; religious 
ravings, but replies to questions. 

Night — delirious, running 
about the Hospital, with a pale 
tongue. 

2nd morning — red eyes, ^mall 
feeble pulse. 

4 o’clock p. M. — has been de- 
lirious all day. 

3rd morning — sleep with ster- 
tor ; stools in bed ; cold extremi- 
ties ; fixed contracted pupils ; at 
times low delirium. 

1 o’clock p. M. — convulsive 
twitches as he lies, but replies 
to questions. 


No. 3. Calomel Djt with Dover’s 
powder. Tinct : Opii : c. Antim. 
Potass : Tart : in repeated small 
doses for 3 days. Calomel 9j. 
Opii : gr. i. 01 : Ricini gums be- 
came sore. 


No. 4. 1st day — a purgative. 
Tinct : Opii : 5j. 

2nd day — has slept after the 
Tinct: Opii: lies quiet to-day — to 
take Dover’s powder and blue ])ill 
twice. 

3rd day — Tinct : Opii : 5ij‘ 


No. .5. 1st day — on admission 
Tr: Opii : after a few hours 

Tr : Opii : 5ij* 

Night — Tr: Opii: ^iij* 

2nd morning — Tr : Opii : ^ij. 

’ 4 o’clock p. M. — Tr : Opii : 5ij 
to be taken twice. 

3rd morning — to have brandy. 

I o’clock p. M. — Sinapisms, 
Calomel gr, x. Hirud : Tempor : 
effervescing draughts. 

6 o’clock p. M. — Calomel gr. x. 

4th day — Magnes : Sulph : ,^ij 
terdic — evening llirud : xij. Tem- 
por. 

5th and Gth days — Sinapisms 
to different parts of the body — 
blister to chest. Antim : Potass : 
Tart: c. Tr: Opii: repeatedly: an 
occasional aether draught. 

Post Mortem Examination. 

Head. — A congested gorged 
state of the longitudinal sinus 
and veins upon the surface of the 
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() o’clock p.M. — hot skill ; feels 
giddy ; lies dozing with his eyes 
closed ; snbsultus tend ; picking 
at bed clothes ; vomiting ; fecu- 
lent stools. 

4th day — hot skin ; pallid dry 
gums ; feeble pulse ; replies but 
sofin relapses into moaning and 
stupor. 

5th day — pulmonic symptoms 
developed with a relief of the 
(hdirium and cerebral opjires- 
sion. 

(ith day — oppressed, rattling 
respiration ; dry tongue ; thick 
yellow mucous sputa — death. In 
this case tlie laudanum did not 
reduce the delirium, nor produce 
sleep, but rather stupor. The 
ilisease of the lungs of course 
maintained and kept up the cere- 
bral disease. 

No. b. April 12th, age 30. — 
Was drunk yesterday. 

ISj/mptoms, — ^I’remor, low spi- 
rits — he felt well in i days. 

No. 7. July 20tli, age 3!). — 
A great drinker, has been drinking 
for the last 4 days ; before ad- 
mission had convulsive fits with 
rigidity of the limbs. 

General St/mptoms, — Dark 
congested expression of features ; 
head-ache not complained of; feels 
tipsy ; pale lurid tongue ; quick 
feeble pulse ; totters as he walks ; 
timid, tremulous, agitated man- 
ner; mind disturbed; want of 
quiet sleep : as the disease ad- 
vanced, subsultus tendinum, dis- 
position to coma ; contracted yet 
moving, pupils ; delirious laugh ; 
his replies less rational ; evacua- 
tions healthy. 

0th moniiug — has been deli- 
rious during the night running 
about ; wild manner and look ; 
his gums arc sore. 


brain ; an injected state of the 
pia mater ; effusion of serum be- 
neath the arachnoid, into its 
hag, and within the ventricles of 
tlu? brain ; milkiness of the arach- 
noid. 

Chest . — Extensive inflamma- 
tion and consolidation of the 
lungs. 


No. 0. Antim : Potass : Tart : 
gr. i. e. Tr: Opii : 5ss. divided 
into 0 doses — to take repealed 
doses of this str(‘ngth. 

*No. 7. 1st day — Oalormd gr. 
X. Opii ; gr. ij. St : Morph : 
Mur; gr. ij. divided into 3 doses 
during the day. 

2nd day — Morydna gr. i. ter. 

3rd day — Morphia gr. ss. 
quater — a dose of (’alomel and 
fJolocynth twice. Mercurial in- 
unction. 

4th day — Morphia gr. ss. bis. 
Calomel lOj. 

.5tii day — Calomel and Colo- 
cynth twfcc. 

Cth day — Morphia gr. v. divi- 
ded into 4 doses during the day — 
besides this treatment, several 
blisters and sinapisms were ap- 
plied, ice to the head, pediliivium, 
repeated turpentine enemata. 
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7th moTiiing— has boeii doli- 
rioiis all night, and quite de- 
ranged ; now lies comatose and 
convulsed; incoherent when dis- 
turbed. 

8tb morning — sleep with snor- 
ing in the night. Evening — has 
slept to-day, at the same time 
convulsed. 

10th day — muttering and pick- 
ing during sleep ; is rational ; 
gums ulcerated. During the 
next 12 days the tremor, convul- 
sive twitchings, and temporary 
incoherence becajne mitigated — 
he was rational at times ; eva- 
cuations healthy ; skin clammy ; 
pulse small and (piick. Just be- 
fore he quitted Hospital he had 
a relapse of coma, but recovered 
at sea. He left Ilosj)ital on the 
22nd day for sea. 


7th day and onwards — the 
treatment consisted of repeated 
aperient doses, small doses of 
Antim: Potass: Tart: c. Tr: Opii: 
blisters and turpentine enemata ; 
latterly he took Quinine, and 
doses of Camphor and llyoscia- 
nius. 


No. 7. The morphia given in this case did not seem to allay tin' 
cerebral disturbance and delirium, but ratlier to increase the convul- 
sive inovenieuts and tendency to coma. The Antim: Potass: Tart': c. 
Tr:Opii : lessened the delirium, and procured a little sleep. 


Note. — 1 have heard from Dr. J. IVIaepherson, of the Gnienil Hospi- 
tal, of a ease of Delirium Tremens recently presentcil to him, in whicdi tlic 
mail fell down in a fit as if apoplectic, in which, after death, the only piorbid 
appearances were red points in the brain, and effusion to a very small extent. 


No. 8. July 22ud, age 40, — 
lias been drinking for 3 days ; 
taken ill to-day ; he fell down on 
board-sliii) to-day as if in* a fit 
of apoplectic. 

General Symptoms . — After ad- 
mission, no pain in licad ; tremor 
and agitation recurring with in- 
creased severity in paroxysms, 
and, when spoken to, articulation 
impeded ; is quite sensible ; dry 
furred tongue ; warm moist skin[; 
quick, small, weak pulse, evacua- 
tions good. 


No. 8. 1st day — morning 
Mor])h : Mur : gr. ij, afternoon 
Moqihia gr. ss. 

2nd morning — Morphia gr. i. 
afternoon; Morphia gr. ss. bis. c. 
Calomel gr. iij. bis. Evening rep. 
Morphia c. Calomel bis. 

3rd day — an aperient Pil : Ily- 
drarg : c. Colocynth. 

4th day — Morphia gr. ss. ter. 
c. Calomel gr. iij. 

5th day — Morphia gr. i. his. — 
besides this treatment a blister 
was applied to the neck on the 
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Sleep obtained on the 2nd 
night, and again on the 4th and 
5th nights ; gums sore on the 4th 
day ; the disease subsided on the 
(itli day — he was well on the 1 Ith 
day. 

No. 9. Oct. 16th, age 34. — A 
confirmed drunkard ; drunk just 
before admission. 

General Si/inpioms, — Head- 
ache ; vomiting ; has tlm horrors ; 
is deranged in his mind; feels 
stunned — these last symptoms, 
slight at first, increased much on 
the .3rd evening. 

3rd evening — tremor; delirium; 
quick, weak pulse ; w^arm, per- 
s] firing skin ; loaded, moist tongue. 

4th evening — he g(5t out into the 
grounds, trembling and delirious. 

5th day — raving all last night, 
is violent to-day. 

(ith morning — raving all night. 
Evening — has replied sensibly to- 
day and been inclined to sleep. 

7th morning — has slept all 
night. The disease yielded to the 
opium on the (ith day. He was 
discharged well 1 6 days after ad- 
mission. 

No. 10. Dec. 20th, age 38, — 
Has been drinking four days. 

Symptoms , — Suffered from tlie 
horrors for the 2 first days after 
admission with vomiting and 
looseness, feeling weak and sick. 
He was relieved of the mental hal- 
lucination and distress in the 
course of the 2nd day. Dis- 
charged well in 4 days. The 
large dose of opium afforded 
marked relief. 

No. 11. Jan. 3rd, age 40. — 
Disease of 4 days old; assumed 
its height 4 days after an excess 
committed in drinking. 


first day, and several turpentine 
enemata during the time. 

7th day — Quinine was given. 


No. 9. But little treatment at 
first. 


3rd evening— Tinct : Opii: 5j. 
quater. 


5th morning — Tinct : 0])ii : 5j* 
quater. 

6tli morning — Tr : Opii : M . v. 
Antim, Potass Tart : gr. J 2 dis. 
hor. besides this treatment a 
blister to the neck, turpentine 
edemata. 

7th day — Saline aperients. 


No. 10. 1st day — Tinct : Opii : 
5ij. bis. 


No. 11. I st day — Tinct : Opii : 
5q. bis. 


2 z 
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Symptoms. — 1st day is deliri- 
ous, tremulous, has head-ache; 
quick, weak pulse. 

2nd day — has been deranged 
all night. 

3rd day — delirum has subsi- 
ded, is tremulous, has head-ache ; 
heated skin ; after this, giddiness 
and weakness of limbs remained 
for several days. 

The delirium subsided after 
the 2nd day’s doses of Tinct: 
Opii. Discharged well after 12 
days. 

No. 12. Feb. 13th, age 48. — 
Delirium tremens of G days before 
admission, following upon hard 
drinking ; he has been raving 
on board ship for several nights 
before admission ; was violent the 
night previously to his admis- 
sion. 

1st morning. 

2nd morning — has boon violent 
in the night, is incoherent now. 

Evening — ^lias been quiet all 
day. 

3rd morning — has been quiet 
all night. 

lie was relieved of his deli- 
rium on the 2nd day, after the 
large doses of laudanum. Dis- 
charged well after 14 days. 

No. 13. May 3rd, age 30.— j- 
III for 3 days before admission ; 
has felt his head heated and 
painfid for a longer time; has 
had cause for mental excitement 
on board ship ; has been exposed 
to the sun, and drinking. 

General Symptoms . — On ad- 
mission, quiet pulse; clammy per- 
spiring skin; tongue loaded, white 
pale; tremor; giddiness; agitation 
of manner. 

2nd morning — walking about 
all night in a wild state; heat 
and pain of head;' quick, weak 


2nd day — ^Tinct: Opii: 5ij. bis. 

3rd day — aperients. 

4 th day — Camphor gr . i v. Extr : 
Ilyo.sciamus. gr. iv. ter. die. 

.5th day — a}>erients. 

7th day — a blister iiuchse. 


No. 12. 1st (lay — Tinct : Opii • 
5ij. 4 tinms during the day. 


2nd morning — aperients. 


3rd morning — saline npeuients. 


No. 13. 1st niglit — Calomel 
gr. X. Extr: llyoscianius gr. iv. 
blister nuchte. 


2nd day— repeated small doses 
of tartar emetic and laudanum. 
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pulse ; tremulous tongue ; bowels 
open. 

3rd moniing — ^better; has slept. 

Evening — has returned to the 
Hospital with noises in his ears ; 
agitated tremulous maimer (he 
was necessarily allowed to leave 
the Hospital for a few hours.) 

Night — quite deranged ; skin 
clammy. 

4th morning — has been de- 
ranged all night; kneeling, and 
confessing, and writing letters, 
with lucid intervals at times ; face 
flushed this morning ; heated per- 
spiring skin ; pale tongue ; agita- 
ted manner. 

Noon — skin heated ; perspir- 
ing. 

5th morning — has slept near- 
ly all night, although wild at 
times. 

Evening — quiet during the day. 

6th morning — has been quiet 
all night. He left Hospital to- 
day, and although remaining 
queer and odd in manner, he 
shortly afterwards took down his 
ship. 

No. 14. July 29th, age 23. — 
Has been drinking hard the day 
before admission, and slept on 
deck the same night. 

General Symptoms , — Continual 
vomiting of greenish liquid for 24 
hours after admission ; tremor of 
tongue and body generally, in- 
creased in paroxysms ; manner 
agitated ; feels giddy, nauseated, 
and faint ; weak pulse ; perspir- 
ing skin ; tongue thickly coat- 
ed, yellowish-brown ; experiences 
flushes of heat at times; he is 
able to sleep a little. 

2nd day — towards the after- 
noon, all his symptoms much 
relieved after free evacuations. 
He left Hospital after 5 days. 


3rd day — repeat medicine : af- 
ternoon — Tinct: Opii; 5ij. 


4th morning-— Tinct; Opii: 
afternoon — Tinct: 0[)ii : 5^- ^ 
glass of beer to-day. 


5th day — a glass of bc'cr, be- 
sides this treatment he had on 
a second blister, sinapisms, and 
took aperients. 


No. 14. 1st morning — (Calomel 
3j. Opii : gr. i. Afternoon — 
Mor]>Ii : Mur : gr. } terdie with 
calomel gr. iij. Night — Morphia 
gr. ly besides, a warm bath ; pur- 
gative enemata. 



354 


On Delirium Tremens, 


No. 15, April 25th, age 25.— 
Is a drunkard; is said to have 
had dysentery for several days 
before admission, and to have 
taken a large ([uantity of liquor 
sinec yesterday ; admitted in a 
state of insensibility, with tremor 
of the muscles of the face. 

Gmeral Symptotns, — 1st day, 
lies in a state of stupor ; mutters 
unintelligibly •when questioned ; 
contracted pupils ; pallid counten- 
ance ; perspiring brow ; convul- 
sive tremor of face ; jaws fixed ; 
thready pulse ; tumid, tender ab- 
domen ; shrinks duder pressure at 
left iliac region. 

2nd morning — delirious in night, 
left his bed ; now in a state of 
stu[>or ; skill warm, perspiring. 

1 o’clock p. M. — bowels open; 
has passed scybala ; stupor ; heat 
of head. 

Evening — stupor; eyelid clos- 
ed ; moaning ; jactitation ; quick, 
small, weak pulse; a damp surfiice. 

3rd morning — still takes medi- 
cine ; state much the same. Sink- 
ing: died at 1 1 o’clock a. m. 


Nq. IG. June, age 25. — Has 
been drinking for days, previous- 
ly to admission; is a confirmed 
drunkard; has been treated for 
delirium tremens outside during 
the last few days — has been drink- 
ing hard just before admission; 
the dehrium has increased in se- 
verity. 

Symptoyns, — Incoherence ; tre- 
mor ; heated skin ; rapid pulse. 

2nd morning — no sleep in 
night; has fallen down and cut 


No. 15. 1st night — Calomel 
gr. iij. Opii: gr. i. 4 tis. hor. 
blister to abdomen, sinapisms. 

2nd morning — has taken 3 doses 
of medicine ; Jalap 5j. st. Enema: 
Purg : postea, blister nuchue. 

1 o’clock p. M. — Calomel gr. 
iij. Opii : gr. ^ st. et 3 tis. hor. 
sinapisms again, cupping on the 
temples to § 2 or 3. 

Evening — has taken one dose 
only of medicine. Enema Purg : 
another blister nuchse. 

Night — ammonia and quinine. 
3rd morning — ammonia, bran- 
dy, &c. 

Post Mortem Examination four 
hours after death. 

Head. — An injected state of 
the feeding veins of the sinuses, 
and of the vessels of the pia 
mater, but not to a great extent ; 
fluid effused within the bag of 
the arachnoid ; a dram or two of 
serum within each ventricle ; brain 
naturally firm. Blood vessels at 
the base of the brain injected. 

hitestines, — The mucous mem- 
brane of the whole of the large 
bowels of a deep purple and 
highly congested appearance. 
Mesentery glands much enlarged 
and extra vascular, — contents of 
bowels bilious and mucous matter 
of different colours. 

No. IG. 1st evening — Tinct: 
Opii : 5j- " hor. for six times, 
if the symptoms be not abated 
— sinapism all along spine. 


2nd Morning — (has taken six 
doses of Tinct : Opii :) Calomel 
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his head, upon attempting to get 
out of bed ; spoke rationally this 
morning at 7 o’clock a. m., since 
which he has been lying in a 
state of stupor, muttering; sub- 
sultus tendiiumi; pupils contract- 
ed ; face livid ; skin and head hot ; 
rapid pulse. 

3rd morning — died at 3 o’clock 

A. M. 


No. 17. July, age 38. — En- 
gineer of a steamer ; a constantly 
hard drinker ; has had delirium 
tremens since 2 o’clock p. m. of 
yesterday. 

Symptoms. — Great tremor ; in- 
coherent maimer; impaired arti- 
culation ; moist, cool skin ; full 
pulse; parclied mouth; vomiting ; 
tender epigastrium ; palpitation. 

1 st evening — ^lias slept, 

2ud inoniing — much the same ; 
short periods of sleep only ; jier- 
s})iring skin ; vomiting : evening — 
incoherent and wild ; wandering 
about the room ; bounding irri- 
table pulse ; perspires freely. 

3rd morning — has remained 
much the same all night, and is so 
now : evening — has become very 
violent ; talking deliriously, so 
that, in the absence of the pro- 
per means of control, it has been 
necessary, for the safety of the 
sick in Hospital, to use con- 
straint by tying his arms and 


and Jalap ; turpentine enemata ; 
ice and cold effusion upon head ; 
blister upon head; repeat sina- 
pisms, pediluvium, &c. 

Post Mortem Examination nine 
hours after death. 

Head . — Dark blood poured out 
very largely from the divided 
scalp during the process of open- 
ing the head ; effusion upon the 
superior surface • of the brain, 
within the cavity of the arach- 
noid ; three ounces of scrum al- 
together found at the base and 
within the ventricles. Milkiuess 
and thickening; of the araclmoiil 
membrane superiorly. Vessels 
of the brain congested ; an apo- 
plectic cell filled with coagula of 
the size of a Spanish nut, at the 
inferior })art and right side of the 
anterior lobes. 

No. 17. 1st day — cftervcscing 
dranglit with Thict : Opii : M. xx. 
2 dis. hor. until sleep; evening — 
has had five doses, (vomiting 
now and then) rc}>cat the medi- 
cine twice. 


2d morning — a })urgingdrangh< , 
c. Tinct : 0])ii : M. xx. ice to 
head, sinapisms abdom. , 

Evening and night — Tinct : 
Opij : 5j. Omn: hor. to seven 
times. • 

3rd morning — Calomel and Ja- 
lap, blister nuchm ; repeated small 
does of tartar emetic and lauda- 
num. 

Evening — Tr : Ojni : Jy. Omn : 
hor. a little lirandy and water, 
(he refused the laudanum several 
times.) 

Night. — blister to vertex. 
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legs ; pulse rapid and small ; con- 
tracted pupil ; skin perspiring 
profusely ; the constraint caused 
him to struggle for release ; great 
thirst. 

Night — has become quiet ; has 
convulsive movements of hands : 
midnight — is violent again. 

4th morning — is quiet now; 
the fastenings have been loosen- 
ed j stupor with«heavy breathing ; 
occasional muttering ; subsultus 
tendinum; pupils contracted, in- 
active ; clammy skin ; rapid, weak 
pulse ; pallid tongue ; tumid belly 
— 10 o’clock A. m! died. 

The laudanum in this case, as 
also in the case No. IG, a[)pear- 
cd to be of no service. 


No. 18. August, age 28. — A 
harrl drinker — History, Says he 
has been vomiting continually for 
the last three days ; denies hav- 
ing committed excess ; he has, 
ho>vever, upon other occasions 
been seen in liquor ; the vessel 
has just arrived from'sea ; on ad- 


4th morning — Calomel and Ja- 
lap ; several turpentine enemata ; 
sinapisms to legs; brandy and 
water. 

Post Mortem Examination three 
hours after death. 

During the opening of the head 
several ounces of dark blood 
escaped from vessels of the scalp 
and from within the skull ; a con- 
siderable elFusion of serum within 
the arachnoid upon the superior 
surface of the brain ; the arach- 
noid milky, its two layers adhe- 
rent along the sides of the longi- 
tudinal sinus ; serum beneath the 
arachnoid raising it from the 
pia mater. The minute rami- 
ficatioiis of the vessels of the pia 
mater, both on the surface and 
between the convolutions, highly 
injected ; numerous bloody points 
upon dividing the cerebral sub- 
stance; more than two ounces of 
serum at the base of the brain, 
within the ventricles and issuing 
from the spinal canal ; choroid 
plexus much congested. 

Chest , — Heart an atheroma- 
lous condition of inner layer of 
arch of aorta. Lungs loaded 
with blood. Abdomen — stomacli, 
a highly injected state of mucous 
membrane of great end : liver, ma- 
culated externally, red and yel- 
low, its texture, upon division, of a 
nutmeg appearance, firmer and 
more brittle than usual ; treacly 
bile in gall bladder. 

No. 1 8. — During the first three 
days he had repeated effervescing 
draughts with Tr : Opii : M. xv. 
in each ; a sinapism abdom ; a 
dose of laudanum each night, 
which was given twice on the 2nd 
night ; Mist : Sennae ; Comp ; on 
the 3rd morning. 
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mission, and for the first three 
(lays he exhibited the following 
slight symptoms, viz., vomiting, 
(which was moderated after a few 
hours) ; slight tremor ; an uneasy, 
starting manner ; starts up alarm- 
ed out of his sleep which is very 
short ; skin cool ; disposition to 
costiveiiess. 

.‘Ird day, 2 o’clock p. m. — be- 
came incoherent in his manner 
and ideas ; irnaghiing violence 
used towards him ; warm, persjnr- 
ing skin ; rapid, round pulse ; 3 
stools to-day. 

5 o’clock p. M. — is sobbing; 
agitated ; rejdics sensibly to some 
questions. 

Night — says he has pain across 
the l)row ; pupils contracted ; is 
now wild and incoherent ; de- 
fending himself from fancied 
attacks ; starting up from his bed 
and running about the room ; is 
continually catching at objects in 
the air ; he submits to authority ; 
refuses nourishment ; no sleep ; 
pulse and skin the same. 

4th morning — in a low state ; 
wet skin ; pale, white, dry tongue ; 
several colfec-likc stools ; incohe- 
rent and obstreperous all night ; 
conjimctivac vascular. 

3 o’clock p. M. — head and sur- 
face generally heated ; is quite 
delirious ; in a very agitated state, 
and alarmed, fancying his legs 
have become enormously enlarged, 
and is constantly rubbing them. 

Night — ^warm perspiring skin ; 
rapid pulse ; the same wandering 
about, and incoherent talking; 
complete restlessness and want 
of sleep. 

.5th morning — in the same vio- 
lent state all night ; general state 
much the same ; has tremor and 
subsultus tendinum ; no action of 


3rd day, 2 o’clock p. m. — 
Tinct : Opii : M. \x. Oinn : hor. 
(3 doses) sinajnsm, brandy 5j- 
every hour three times. 

5 o’clock r M. — Antim : Po- 
tass : Tart gr. \ Tinct : Opii ; 
M. XV. Orn : hor. ► doses. 

Niglit. — Antim: Potiiss: Tart: 
gr. I Tr : Opii : Omn : hor. 

.5 doses. Emplastr : lyttse nuchas. 
Sp : Arnmon: Arom : once or twice 
in night, another of brandy. 


4th morning — Comp: Jalap 5j. 
Tinct : Opii ; 5j- to be re|)cated 
in 2 hours. 


3 o’clock p. M. — Antim: Po- 
tass: Tart: gr. J Tr: Opii: M. x. 
Omn : hor. 4 doses ; ice to 4iead. 
Brandy 5 iv. with water during 
the day and night. 

4th night — Tinct: Opii: 5j' 
three doses. 


5 th morning — turpentine Eue- 
mata (twice), Tinct : Opii : 5j. 
2 dis. hor. (three doses). Bran- 
dy 5ii. in the day. 
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the bowels ; replies rationally to 
cjiiestions put to him, although he 
otherwise exhibits the same in- 
coherence as before ; he denies 
hcad-ache. 

5 o’clock p. M. — since the 
morning visit he has slept 
hours ; is sleeping lightly now. 

Night — sleeping, subsultus 

tendinum of face and extremities. 

tith morning— has slept a good 
deal during the night ; is (piite 
rational ; pupils act freely ; pallid 
tongue ; vomits very much — dur- 
ing the next 4 days, (at the end 
of which he was discharged) he 
gradually became more tranquil 
and composed in his manner ; re- 
gaining his power of correct asso- 
ciation of ideas ; sleeping natural- 
ly ; regaining strength and appe- 
tite ; losing to a great extent the 
convulsive twitch ings, and tre- 
mulous hurried manner. Dis- 
charged well on the 1 1th day. 
The laudanum in this case, by 
at last inducing sleep, was most 
markedly efficacious. 


fith morning — Enema purgans, 
Brandy 5j. in the day. 

Evening — Mist : Camphor c. 
Tr : Opii : M. v. bis. 

7th — Saline Sudorific draught 
c. Tr : llyosciam : M. xii. 1 tis. 
hor. 

Evening — Morph : Mur : gr. j. 
to be taken divided into 3 doses : 
takes sou[) : brandy omitted. 

Hth — Pursued the same treat- 
ment, 01 : Kiciui vj. 

1 Ith day after admission — Dis- 
charged well. 


Extract of a letter from J. Nimmo, Esq,y Uomhaijy dated Col aha, 
2^ th August, 1846. 

Among the fishes of our seas here, 1 have often seen a species of 
Torpedo, with rudiments of toes or rather feet, one on each side 
of the lower lobe of the pectoral fin. Is this j)eculiar to the species 
or variety* ? As connected with the Rays, the fossil body well- 
known as the graptolite (Prionitus, of Hisinger), is perhaps the most 
singular and remarkable, and which is supposed by Prof. Ansted 
to belong to the Testaccac, at least that is the prevalent opinion : or 
to be a Pennatula, so common here, or some other zophyte, accord- 
ing to Dr. Beck of Copenhagen, quoted by Mr. Lyall, so that it 

* The peculiarity in question is certainly of specific value, we should there- 
fore siippose it to he sufficient to distinguish a species. 
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rcmaius to this day a knotty question, and it lias been recently 
suggested by an American naturalist, that it may have had a 
vegetable origin, while I will venture to cut the gordian knot and 
consider it to be nothing more nor less than the serrated sjiinc of the 
llaja pastinaca, or an allied species, at least the figure in LyelFs 
El. Geol. of the Graptolithus foJlaceovs bears a striking similitude 
to one ; indeed the resemblance is so strong, that it is impossible 
to fail observing the connection or relationship subsisting between 
them, though I am aware my own view is opposed to the fact 
(‘stablished by Dr. Buckland in the Bridgewater Treatise, that 
no fossil Hays have been detected in any stratum below Lias, con- 
sequently excluding them altogether from the Mudstones of the 
Silurian formation, w'here they are otherwise most •expected as being 
their natural habitat whilst living. 

But in doing so I believe 1 only add an iehthyodorulite of the 
tail of a Bay, to tliosc of the numerous cartilaginous sauroid fishes 
of the older rocks. Mr. Orlebar is unable to afford me any light on 
this subject, and I shall be glad to obtain a well preserved sjiecimen,'** 
howe\er small, of this fossil for microscojiic examination of its inter- 
nal structure for the sake of comparison with that of the spine so 
abundantly found on the beach of our coast. Well may the Brionitus 
he classed, as it actually is at present,, among genera hicerta sedls, 

I find the discussion going on in the newspapers relative to Mr. 
Orlebar’s antediluvian ocean extremely inviting, as the existence ot 
such a sea (but at a period long anterior to Mosaic creation) may be 
deduced from well-known data and explained on other theories, par- 
ticularly on an hypothesis wdiich I have had for years now under 
review, or been endeavouring to model, as best calculated to illustrate 
on more general principles, a good many of our geological facts. 

We have a few curious shells here possibly un described; and 
of which I shall shortly send you lithographed figures, togctluT 
with some observations respecting the formation of the Diamond, 
much at variance as they may be with received opinions. 

^ IMr. Ansted has been applied to for one. 

Notk. — T hey are numerous amongst the fossils of the raised beaches on 
the face of the Khasyah mountains, where they certainly do not, so far as 1 
can remember them, present any relation to spines or crustaccous animals, 
such at least as we arc now acquainted with, although their I'csemblanco to 
Bennatula is sufficiently striking. — Ed. 



Extract of a letter from W. Jameson^ Esq.^ Superintendent 
Botanic Gardens^ N, W, Provinces, 


I returned lately from a tour in Chinese Tartary, having crossed 
the snowy range of the Himalayas vi^ the Neetee Pass. I found 
the limestone (dolomitic), of which the Pass is formed, filled with 
organic remains ; and probably this is the greatest height (16,800 ft.) 
where fossil organic remains arc met with. I have not yet deter- 
mined the age of these limestone beds, wishing before doing so to 
compare the fossils. On the Thibet side of the Pass, I found 
fossils in vast abundance ; and in the bed of the Jhoundoo river, 
which drains the northern side of the Himalayas into the Sut- 
Icdge, I found beds of limestone entirely composed of fossils. 
This limestone alternates with slate clay, which abounds in the 
nodules and layers of clay ironstone. Our route was along the 
bed of the Jhoundoo, over numerous streams which we had to cross 
several times. The bed of the river is in breadth about lialf a 
mile. The aspect of the hills is quite different from that of the 
southern side, being much rounder and softer ; moreover, there 
is not a tree to be seen, the, largest bush being a poor Caragana 
Gerardiana, not more than two or three feet in height. After pro- 
ceeding along the bed of the Jhoundoo, we ascended a small range 
of mountains, about 1,000 feet in height, and on reaching its summit 
had a most magnificent view of the table land of Tartary, a scene far 
surpassing any thing I had ever witnessed in the Himalayas or Aff- 
ghanistan. In front of us there was a magnificent flat (though in 
some places slightly undulated) plain, about twenty miles broad by 
thirty in length, with here and there small mountains rising out of 
it, surrounded on all sides by snow-clad mountains. In the north- 
east was the great Kflas range, whose summits surpassed the highest 
of the Himalayas that were within vision, and the great Kilas (a 
conical-shaped mountain, which gives name to the range, and at whose 
base the Manasorawne lake lies, and issuing from it the Sutledge) 
towers into the heavens and stands as it were alone as a giant amongst 
his genii : coursing along the southern side of the Kilas range and 
through the table land of Tartary, the Sutledge is met with, and 
which was distant about 15 miles from our camp. The Kilas range 
separates the Sutledge from the Indus, intersecting the table land in 
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numerous places and in the generally north course, deep ravines 
occur, which drain off all the melted snow water. The plain itself 
was generally clear of snow, with the exception of here and there a 
few patches — tamarisk and some grapes were almost the only plants 
to be met with. The animals consisted of the horse, Equus hemionus, 
it is termed Keang by the Bhoteas, or Ban Ghora : an antilope. An. 
Ilodgsonii : the wild bull or yak, which is said to occur in herds of 
hundreds. The horse too is common, frequently mares in herds of 
twenty or thirty being seen, the stallions, however, *are always seen 
singly. The antilope also occurs in vast herds. Two species of sheep, 
the Burlial, (Ovis nahor) which is common to both sides, being met 
with in flocks of twenty and thirty from Mulari.on the British or 
northern side of the Himalayas up to the Pass, and on the Thibet 
side it is equally common. The Nuging, a large and heavier animal, 
its horns alone weigh upwards of a maund. This species is only met 
with on the Thibet side. It is nearly allied to Ovis montana of 
the rocky mountains of North America, and the Argali (Ovis ammon) 
of Siberia. In fact, from what I remember of specimens sent to 
the Edinburgh museum from Hudson’s Bay, I consider the Indian 
species identical. I have, however, sent a specimen to Edinburgh 
for comparison. 

A species of hare (Lepus). It is larger than the Alpine hare of 
England, and is therefore probably the largest species known. It is 
confined to the Thibet plains and hills. 

Marmot, it is termed Phia by the Tartars, occurs in vast num- 
bers on the banks of small streams. It is of reddish-yellow colour, 
and as large as a rabbit; when alarmed it rushes to its hole and 
squats itself on its hind legs, and ready at a moment to dip into its 
retreat. We sent a ball through many, but owing to the above cir- 
cumstance did not procure them. In fact the only way to be sure of 
getting a specimen is by sending a ball through the head. My friend 
Ramsay procured me two in this manner. There is another species 
met with in the same localities, about the size of a rat, and of a 
greyish colour. Both of these animals are new to science — and the 
former, though noticed by some travellers, has not been described. A 
species of wolf, termed by the Bhoteas, Chankoea. It is much larger 
than that met with in the plains of Hindoostan, and is nearly allied to 
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the wolf of Arctic America, figured by Richardson. The Itopard ; it in 
size is about that of the common one of the Himalayas, but is of a pale 
colour, and not so much spotted. Bears are unknown : the Ursus 
isabellinus, or Burji Bhallow of the Bhoteas, being confined to the 
snowy regions on the British side. This is very extraordinary, seeing 
that it is common in Cashmere and in the neighbourhood of Iskardr. 
At Thana above Budunath, and at Nectee, it is unknow^n, whilst 
in the neighbourhood of Mulari, some fifty miles eastward, it is 
common. 

The musk deer (Moschus moschiferus,) occurs as high up as 
Neetee, but does not cross the Pass — it in its range being confined to 
the British or southern side of the Himalayas. It occurs from 8,000 
feet up to 13,000. Thus it is met at Trongnath and above Neetee. 
In the latter locality it is rare. Of goats — the Thar (Capra Jem- 
laica) is also confined to the southern side of the Himalayas, and 
has a range from 8,000 to 1 1,000 feet. As soon as we come upon the 
habitat of the wild sheep (Ovis nahor,) the goat is not found. It 
therefore is confined to the above range ; whereas the Burhal is met 
with from (1 1,000) Mulari up to the Neetee Pass, and abundantly 
as stated on the plains of Tartary. The Himalayan goat presents 
a very extraordinary character n6t seen in other goats — viz., in having 
four teats. The ibex, another species of goat found in Kunwar, is 
not met with any where, either on the Thibet side or on the British 
side of the Himalayas, between Thana and Mulari, and seems to be 
entirely confined to the westward. 

With reference to local names, how absurd it is to apply them to 
animals and plants. Thus from the name one would infer, that the 
black bear, or Bhallow, is confined to Thibet, seeing that it is styled 
Ursus Thibetanus, — now it is not found in Thibet at all, being confin- 
ed to the southern side of the Himalayas. It occurs, however, every 
where from the base of the mountains to the snows, that is, from 
Rajporc in the Deyrah Dhoon and in the Dhoon itself, to Neetee, or 
from a height of 1,000 to 14,000 feet. In October, all the inhabitants 
of Neetee, Bumpa, Mulari, &c. migrate further down to Josimuth 
(7,000 feet above the sea) and other towns, and return as the snow 
melts in March. On their departure the bears take possession of the 
villages and pull the‘ wdls to pieces in search of grain. At Mulari 
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in particular* they committed great ravages last season. The ruins 
on our arrival being still standing, presenting more the appearance of 
an old deserted and tumbling-down town. 

With reference to the ornithology of Thibet, every bird that I met 
with was new to me, and I may say, to science. Here snow 
buntings (Emberiza), were flying about in flocks. Several species of 
larks (Alauda) ; several stoncchats (Saxicola), were common. I also 
saw a pair of Thana hawks (Accipiter) ; a crow (Corvus), as large 
as the great Californian one. On one of the lakes at J;he foot of the 
I'ass there was a duck nearly allied to the Brahminee (Tadorna rutila) ; 
a {)igeon (Columba), quite a new species, and confined to Tartary. 
The red-legged crow (Pyrrhocorax), is common to both sides, but on 
the British or south side is not found under 8,000 fcet. But to men- 
tion all the novelties would occupy too much space, one only of those 
I met with below Dumpore I shall notice — ^viz., a new species of 
Eaicurus. I had already procured the Enicurus maculatus, which 
liowcver is common, two or three being met with on every mountain 
stream. The Enicurus scouleri, is, on the other hand, excessively 
rare, having only twice met with it in the Himalayas, once in Mundi, 
and lately on a small stream, Goussain kc Oudiar, below Tongnath, 
and the species now noticed is the first that I have seen. This adds 
a fourth species to this interesting genus as found in Asia ; the genus 
being first characterized by Vigors from the E. maculatus. Ilors- 
field had described another species under the name of Motacilla spe- 
ciosa. The Rasores are so regularly distributed in the Himalayas 
as to present an excellent barometer to mark heights: thus from 
1,800 feet to .0,000, we have the Gallus bankiva, and Phasianus pu- 
crasia, &c. : from .0,000 to 8,000 we have the Phasianus Stacii, 
Tetrao chukor, &c. ; from 8,000 to 12,000 Lophophorus refulgens, 
&c. ; and from thence upwards to the snow the Tetraogallus, or snow 
pheasant of travellers, Columba ? snow pigeon. With re- 

ference to plants this is particularly the case, §ud for the distribution 
of one tribe alone, an observer can estimate the height of the regions 
through which he is travelling — so uniform are the species in their 
distribution ; the family to which I allude is the Coniferee. But my 
letter has now extended to too great a length, I must therefore now 
close, and resume the subject if it interests you. 

Ilawulhaugh : Augmt 1846. 
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Extract of a letter from J. W. Masts iis^ Esq,^ respecting his travels 
and the collections in Assam* 

I have to ‘offer my best thanks for 8 vols. of DeCandolle’s 
Prodromus and 2 vols. Lindley’s Orchidea, and you will be glad to 
hear that these did not reach me till I had arranged all my spe- 
cimens so far as I was able to do with my slender means^ and got to 
the end of Exogeneae in a fair copy of the list. Had I received 
these valuable books earlier, I should, in all probability, have been 
vain enough to attempt the determination of genera and species, and 
before I could have got half through my collection, the greater part 
would have been destroyed. Your kindness, however, I trust will 
not be entirely thrown away upon me, as I shall be able to take ad- 
vantage of it whenever I get a fresh specimen. 

I yesterday completed the list of my specimens, running the num- 
bers up to 1975, having lost about 100 specimens out of those which 
I have collected since June 1843, not a vestige of them to be found 
now, save their numbers and localities in my collection book. Finding 
that insects and the climate are so destructive, and having no object 
but the promotion of science, I have determined on sending the bulk 
of my collections to His Honor the Governor of Bengal, to he dis- 
posed of in such manner as may appear most likely to render 
them of public utility. I therefore have this day written to Major 
Jenkins on the subject, to whom I have forwarded a copy of the list, 
and have all the specimens ready for dispatch by the first boat I 
can procure. As the specim.ens will probably fall into your hands, 
some account of the localities from which they were procured may 
not be altogether uninteresting. 

You are aware, that in June 1843, I presented all my Assam and 
Calcutta collections to Sir William Jackson Hooker through Major 
Jenkins : whether Sir William has ever made any use of them or 
not, I have not heard, I did not reserve a single species of my 
former collection but hnmediately commenced again, numbering the 
species in lineal order, heading with the class and order when I 
could determine them, as — 

“ No. I. Exog : Monopet ; Labiata. 

Ovary Super : Scroph : 

Torenia Linn. 

Stem 4-sided, erect, coloured. 

Leaves opposite, alternately one smaller Uian the other. 

Cheriedeo and Hills, June 1843.” 
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This is tlic method I adopted with my collection book, and with 
the tickets placed on the specimen on the day of collection i many 
of these have been destroyed by insects, or lost by the continual 
change of papers; and though I hot unfrequently gave a fresh 
number to a species already entered, yet I found this method to be 
of great use to me when I came to arrange into families, and there- 
fore continued it up to No. 1566 : after which, I headed with the 
genus or family only. ^ 

From June 1843 to October, I was principally in the neighbour- 
hood of Seebsagur, Nazera Satrorah, Jorchaut, and Deorgaon, and 
gathered 900 species, but lost many of them during the rains. In 
November I went to Dopabur, here I found the JLimnocharis, No. 
1001, seeds of which I sent to poor Griffith, but I never heard if 
they vegetated. I have never seen the genus in any list of Indian 
plants. Is it in Waflich’s list ? From Dopabur I proceeded to Dikho 
Mookh, and accompanied Major Jenkins up the Brahmapootra to 
Dibrooghur, Rungagora, Shaikwah, and Suddeya, and returning to 
Seebsagur in January 1841, I accompanied Capt. Brodie over the 
Naga hills from the Dikho to the Dyung ; the rapines between the 
hills arc very rich, but ours was a hurried march, and I could not 
stay to explore. 

From the hills I returned to Seebsagur, thence I proceeded to 
Luckimpoor, where 1 found that curious plant described by Dr. 
Griffith, Jenkinsia Assamica.* Returning to Seebsagur I again ac- 
companied Capt. Brodie to the hills. After which, in February 
1815, I proceeded by the falls of the Nambur through the Rajah 
Tooleram’s country to the falls of the Jumoona. In May and June 
I arranged, and put in order what I had collected, and in August 
again proceeded to Luckimpoor, visiting the banks of the Soondree 
immediately under the Duphla hills : therfi I found the beautiful 
gigantic Tacca, No. 1966. From Luckimpoor I again visited Dibroo- 
ghur, Shaikwah, and Suddeya, and proceeded as high up the great 
river as the Brahmakoond. So that all my specimens have been 
gathered between the falls of the Jumoona and the Brahmakoond. 

In the list forwarded to Major Jenkins, I have kept up a running 
number on the left, and on the right are the corresponding numbers 


* Vol. iv. p. 231. 
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of the collection books, these books you can have if you receive 
the specimens for the Herbarium at the garden : they contain some 
rough notes which a botanist might make use of, but they are not fit 
for the public. 

In the first two or three families there is nothing particular, 
except No. 4 — 1223, a species of Ranunculus : the structure of this 
is very curious, exhibiting a circle of 1 2-cells just within the hark ? 
Of Nutmeg 2 species. 

Of Araliacse, several specimens, of which I have no description. 
Nandina domestica found at Rungagora. Vitacere, several species 
that require naming. Of Combretum, several, plain to look at. 
No. 116 — 1690 : when I first saw it on the banks of the Dyung, just 
under the hills, I thought I had found a new plant, it exhibited such 
an elegant appearance at a distance ; it covered several large trees, 
and the numerous white bracts made it very conspicuous. 

Then comes the beautiful family Melastoma. I have numbered 
20 specimens, and have given Roxburgh’s names to several of them, 
but his descriptions are so short that I know not if I am right. 

Of Myrtaceae, about 20, but I am not aware that there is anything 
new. Jambosa malaccensis I have met with in the forest. 

Loranthaeae and Cucurbitaceac, which arc so common, I can do 
nothing with, but in a fresh state ; in fact the growing plant is re- 
quired, for a detached specimen very soon becomes unfit for examina- 
tion. You will probably smile at my having occupied 16 numbers 
for one species — the tea — but these specimens have been carefully 
selected for the express purpose pf shewing to those who understand 
the subject, what effect the nick-named cultivation has had upon 
the plants. 

Sterculiacae and Malvaca^ rather numerous. I am very doubtful 
about many of Roxburgli’s names wliich I have given. The plant I 
have called Hibiscus Griffithiana is a very powerful climber, and very 
common on the banks of rivers. I first thought it was H. scandens, 
Roxb., but having carefully examined it, I do not find that it agrees 
with his description. The flowers are very fragrant. Elseocarpus 
and Dipterocarpus require close examination. 

The Euphorbiacse are very common and very puzzling, and re- 
quire much examination. Of Rosaese, the genus Rubus is the prin- 
cipal. I have no Roses except from gardens. 
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Then comes the tremendous family of Leguminosae, and how are 
we to determine the old Hedysareae, when one botanist gives 10 
names to one species^ and another botanist allows but one name 
to 10 species. Of this family I have given 130 species, some of the 
names I know to be correct, but some are doubtful. 

Of the Anacardcae and Cupiliferae there are some good specimens, 
but I have not been able to determine the different species of Rhus 
and Quercus. 

One plant which I found on the Naga hills, 1 have marked as 
a species of Betula, but it being so much like a plant at the gardens 
called Balsamodendron Roxburghii, makes me apprehend I may be 
mistaken. ^ 

In Urticeae there is a variety of nettles and figs, but I am not 
aware that any of them are new, though I could not recognize them 
by Roxburgh’s descA’iptions, and I had no other to refer to. When 
at Scebsagur, I had access to Rees’ Clyclopsedia, but unless I already 
knew the genus to which my specimen belonged, that work was of no 
use to me. 

Of Poh^gonese, I have numbered 30, and there may be even more 
among the Duplicates : one specimen I have called P. fragrans, and 
have frequently sent seeds to the gai^lens. On the 5th April 1844, 
I sent a description of it to Dr. Griffith, for the Journal, but I heard 
no more of it afterwards, perhaps he did not think it sufficiently 
correct. 

Myrsinese is almost a dead letter to me. I am more at home in 
Cinchonese, and you will find some fine specimens of Mussaenda. One 
I have called M. scandens, is a very powerful climber, and the white 
calycine leaves make it very conspicuous when running over the tops of 
high trees ; it is not in Roxb. nor in W. and A. Another Mussaenda, 
or an allied genus, is a most elegant shrub which I found growing out 
of a perpendicular clift up the Soondree. Of Compositoe, you will 
find 70 or 80, the most interesting are Nos. 1028 — 1382 and in my 
plants of the Naga hills. As. Jour, No. 479. By the bye I have no 
copy of that paper, and I suppose it is too late now to procure one. 

Verbenacae affords a variety of Callicarpa and Clerodendron. 

I had several Cyrtandracse, but I fear they will be of no use, having 
all fallen to pieces, and when I found them I had no time to make 

3 li 
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notes^ and had no description to refer to. So far ; but 1 will not 
weary you any more, if you require any more information than is 
found in the list^ I shall be happy to afford it if possible. In justice 
to myself^ I ought to tell you, that all my collections have been made 
entirely at my own expence. 

Golahghati October , 1846. 


Further Discoveries of Coal on the Northern side 
OF Assam. 

Extract of a letter from Major Jenkins, dated \7th October, 1846. 

The discovery of the vein of coal by Dalton* is likely to lead to 
more discoveries, in the same quarter, of this precious mineral : how- 
ever, I can hardly call ours precious as yet, as we are not able to turn 
it to any account, but these great deposits will surely be of local use 
by and bye. 

Vetch writes to me under date the 7th instant — 

I have just got in some most beautiful specimens of coal from a 
stream on the north bank, where I put some people to look out for 
it ; this stream is a day’s journey above that in which Dalton dis- 
covered coal. 1 have also got information of its being in the Seesee 
river, but I cannot go just now.” 

These two streams will be east and west of Dalton’s locality, so that 
it is all but certain there are as large deposits on the north as the 
south bank. 

Extract of a letter from €apt. Vetch, Political Agent, to Major 
Jenkins, Commissioner, Bebroo Ghur, 22nd October, 1846. 

I have returned from my trip to Sudeya, Suckwah, and the country 
along the Booree Sootee, and have now the pleasure to send you 
some specimens of coal obtained from a low hill adjoining the 
plains, within a very short distance of the banks of the Dakaroo, a 
pretty hill stream, which flows from the Abor country into the 
Booree Sootee. 
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The coal appears to be remarkably fine and singularly heavy, 
but I am sorry to say the stratum is so thin, as to be of no further 
use than to indicate that a thicker may be near. The stratum is well 
raised above the bed of the river, and can be approached to within a 
short distance by canoes during the rains, while the direct distance 
between it and the Booree Sootee cannot be above six or seven miles. 

I had not an opportunity of examining any specimen of the coal 
Dalton found in the Durgmoo, which also flows from t^e same range 
of hills considerably more to the west, but this may possibly be 
a continuation of the same strata, and if I am rightly informed, coal 
is also to be found in the Seesee river, (or its tributaries) which is still 
more to the west : this would indicate that there is •coal nmning all 
through this lower range of Abor hills. All these streams, the Seesee, 
Decmoo, Durgmoo, Dakaroo, as also the Dapii to the east of the latter, 
fall into the Booree Sootee, are noted for the abundance and excellent 
quality of the gold obtained by washing the gravel found in their 
respective beds. 

I was well pleased with the Booree Sootee, the upper part of which 
flows through a much more open description of country than is 
generally to be found in Assam when abandoned for many years, 
and it may some day again become "even more important than it 
was some fifty years ago, when about 900 gold washers were located 
along its banks. The rate at which they were taxed being half a tolah 
of gold per man, for which some remission was made to meet the 
exactions of the Abors, but as these exactions of the hill peojde became 
more and more oppressive, the population decreased, and the whole 
of the country upwards from Seesee was abandoned by these gold 
washers, a good many of whom are settled at Debroo Mook, and the 
rest scattered all over the country. 
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Extracts from Dr. Lindley’s new work on the Vegetable Kingdom, 
adverting to the discoveries of the William Griffith, Esq. 

PHILESIACEiE. 

217. In the last edition of this work I regarded these plants 
as forming a part of the Roxburgh-woitf; but the discovery by Mr. 
Griffith, that the carpel of these plants is quite simple, and a further 
consideration of the parietal placentae, orthotropal ovules, and hex- 
amerous flowers of the Philesiads, has decided me to separate them, 
in the belief that recuits may be hereafter found for them. Very 
little is known about them at present; no one has analysed their 
seeds, and it is even doubtful whether the two genera here brought 
together are so closely allied as is supposed. For my part I only 
know the ovules of Philesia. Lapageria looks like a Smilax bearing 
the flowers of a Bomarea. 

ROXBURGHIACEiE. 

219. I, however, formerly regarded it as more nearly allied to Arads 
than to anything else, and Mr. Griffith has so far agreed with that 
opinion as to consider it certainly one of the class of which Arads 
are the type; in which he has apparently been influenced by the 
discovery of a slit on one side of the embryo. But this character has 
lost its value ever since the' discovery by Adr. de Tussien, that a 
slit embryo is found very generally in Endogens ; and a diclinous 
spadiceous inflorescence is indispensable to Arads ; so that this view 
of the affinity of Roxburghia can hardly be maintained. It would 
rather appear to be the type of an order for recuits to which we 
have still to look. In the meanwhile it may be looked upon as a 
tendency towards Arak on the part of Dictyogens. Roxburghia 
is said to have stems 100 fathoms long. Mr. Griffith regards the 
pistil as consisting, beyond all doubt, of one carpel only, as “ is indi- 
cated by the obliquity of the ovary.” 

GNETACEiE. 

232 and 233. Within which is a thinner envelope, through which 
passes a tubular projection fringed at the point, and within these lies 
a nucleus, as is represented in the accompanying figure of the young 
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ovule Giietum Brunoiiianum, copied from an unpublished drawing 
by Mr. Griffith. So that this sort of ovule has three distinct inte- 
guments, clear of the nucleus. It is to Mr. Griffith that I owe the 
knowledge of the true nature of these plants. In a most elaborate 
unpublished Memoir on the structure of Gnetum, he shows that in 
reality the whole of the apparatus belongs to the ovulum. In that 
Memoir (dated August 4th 1835), which unfortunately did not reach 
me till after the publication of the last edition of this work, there is 
the following description of the development of the parts of this 
extraordinary structure : 

At a period long before the exsertion of the anthers, the ovules, 
which lie upon the male flowers, arc generally of, an oblong form, 
and consist of a central cellular solid body, inclosed in two envelopes. 
The outermost of these is fibro-cellular, and divided longitudinally 
on the upper face,* or that nearest the axis; the fissure extending 
nearly to the base of the ovule,* the inner or second envelope is 
cellular, and is divided irregularly towards its apex. 

This envelope does not, at this period, entirely inclose the 
nucleus : the points of some of the lacinese or divisions project oc- 
casionally beyond the apex of the outer envelope. The nucleus is an 
oval or oblong cellular body, rounded off at its apex, which is 
composed of lax cellular tissue. 

The next change consists in the commencement of the obliteration 
of the longitudinal fissure, existing along the posterior face of each 
outer envelope, and of an extension of the inner coat over the nucleus, 
the apex of which becomes more or less depressed : the centre of the 
depression, however, projecting in the form of a cone of a very slight 
elevation. At the time of flowering, or of the exsertion and dehis- 
cence of the anthers, the fissure originally existing along the upper 
face of the outer coat has disappeared ; with the exception of a 
small portion at the apex of the ovule, which remains unclosed 
throughout. The ovules are at this period in some species oblique. 
The inner envelope is generally entirely enclosed within the outer ; 
the points of its lacinese reach, however, to the opening existing in 
the apex of this latter, and occasionally, but by no means univer- 

* ^ This division is perhaps similar to that which Brown states to take 
place in Dacrydium.” 
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sally, project beyond it to a short distance. This coat has undergone 
scarcely any change, and corresponds in shape to the caTity of 
the outer envelope. The nucleus is completely covered by both 
integuments and its apex, which continues of the same form, is 
occasionally tinged with brown. Within its substance, which is 
entirely cellular, and towards its centre, there exists a small cavity, 
lined with a membranous sac, attached apparently to the apex of 
the cavity, and containing a number of minute grumousdooking 
brown masses arranged without any obvious regularity. This sac, 
I consider to be the amnios, with which it agrees in its development 
and subsequent disappearance ; it exists at a rather early period, and 
is developed within a cavity formed by some excavating process. 

short time after the fall of the male flowers, an extraordi- 
nary change will be found to have occurred, consisting of the very 
rapid and apparently sudden development of a new membrano-cellular 
envelope between the second coat and the nucleus. This new 
formation, which I may term the additional coat, envelopes the 
nucleus pretty closely, and is continued upwards beyond the apex of 
the nucleus into a cylindrical tubular process ; the mouth of the 
tube being laciniate or fimbriated. At the period now referred to, 
its apex barely projects beyond the outer envelope. During its de- 
velopment no particular change has taken place either in the original 
integuments or nucleus. At a somewhat later period, the ovules, 
except in the instance quoted in the note, hitherto concealed by the 
involucre, will be found exposed, and the outer coat to have become 
of a green colour.”* 

GNETACEiE. 

234. Independently of the singular organization of its ovule, the 
genus Gnetum is remarkable for some other peculiarities. Its seed, 
which resembles a drupe, has within their fleshy integument, a layer 
of needle-like woody tissue, of a very remarkable nature, freely 
separating when disturbed, and looking much like the hairs of 
Cowhage. The embryo, according to Mr. Griffith, is attached to 
an " enormously long tortuous and spirally but irregularly twisted 

* ** In one species G. Brunonianum the ovules are at an early period expos- 

ed, owing to the obsoleteness of the annulate involucre.” 
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cellular funiculus, the cells of which are much elongated and twisted. 
Its length varies, when moderately pulled out, from three and a half* 
to five inches ; the whole length of the seed being about an inch. 
Tliis funicle, as well as the extremely similar one of Cycas, has the 
property of contracting when immersed in water.” 

LARDIZABALACE^. 

303. Stauiitonia has the placentation of Flacourtia, according to 
Grifiith. 

PODOSTEMACEiE. 

482 and 483. Bongard first represented their true structure, and 
more recently Mr. Griffith has described two Indian species of 
Podostemon, with his habitual accuracy ; entirely confirming the view 
which 1, upon mere theoritical reasoning, formerly took of their being 
Exogens. And I am still of opinion, that if we have among Exogens 
one type of structure more nearly approaching that of Acrogens than 
another, it is this, which, with the habit of Liverworts and Scal’e- 
mosses, has wholly the structure of flowering plants. According to 
Bongard, the species have neither spiral vessels nor stomates ; the 
latter would of course be absent, on account of the submerged habits 
of the species of Mourera to which his observations chiefly apply. 
And Mr. Griffith confirms his statements as regards his two Indian 
Podostemons. 

CUSCUTACEiE. 

634. These parasites are found in the temperate parts of both 
hemispheres, twining round the branches of plants, sometimes pro- 
ducing great destruction among crops. They do not appear to occur 
much in the tropics, where their place is jperbaps taken by Gassy ths. 
Mr. Griffith speaks of a gigantic species in Aftghanistan, which 
even preys upon itself ; one of its masses half-covered a willow tree, 
twenty or thirty feet high. 

RHIZOPHORACEiE. 

726. DeCandolle points out its relation to Vochyads and Myro- 
balans, and even to Melastomads, through the genus Olisbea. The 
genera were comprehended in Loranths by Jussieu. Mr. Griffith 
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has explained with his usual skill the nature of the anther in Rhizo- 
phora. In the plants belonging to that genus the anther is alveolar, 
the sockets being filled with pollen, and in this circumstance it 
resembles Viscum; but in its younger state the anther is oblong, 
compressed laterally, and uninterrupted on its surface ; when it is 
mature its two faces fall away, and leave behind a solid centre, in 
cavities of which the palm has been generated. See Transactions of 
the Medical and Physical Society, Calcutta. 

t 

APIACE^. 

776. Of these Ferula asafoetida is the plant described by Koempfer 
(Amsen. £xot. .523,) but F. persica and others are no doubt also the 
origin of the drug. Griffith was of that opinion, (Ann. N. Hist. X, 
193) and the fruits sent home to me by Sir John McNeill prove the 
fact. 

IIAMAMELIDACEiE. 

784. Mr. Griffith observed in Bucklandia and Sedgwickia that the 
woody tissue is marked with circular dots, something like those 
of conifers ; the same sharp-sighted botanist observed that in Buck- 
landia the second membrane^ of the ovule protrudes beyond the 
foramen in the ripe seed ! 

ACROGENS. 

5 1 . Sexes, however, are wholly missing ; that is to say, notliing 
can be found which resembles the anthers and pistil of flowering 
plants, except in some vague external circumstances : there is no 
evidence to show that any one order of Acrogens possesses organs 
which require to be fertilized, the one by the other, in order to effect 
the generation of seeds. Hence those reproductive bodies of Acro- 
gens which are analogaus to seeds are called spores. Mr. Griffith 
takes, however, a very different view of this question, and assigns 
true sexes to Acrogens. 

He thinks it probable that we have at least three modifications 
of the phenomenon of fecundation " among the higR'er acotyledon- 
ous plants. In one the male influence is applied to the apex of 
a pistillum, in the second to a nucleus without the intervention of 
pistillary apparatus: In the third the male influence is exserted on a 
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frond itself, \ind is followed by the development of the young cap- 
sule from a point in the substance of the frond, corresponding to and 
sometimes distant from the place to which the male influence has 
been applied. This is founded on observations made on Anthoceros 
in 1836, from which it would appear that the place of exsertion of 
the future capsules is pointed out by a slight protuberance, over the 
apex of which, a flake of matter, like the so called male matter of 
Musci and Salvinia is spread, sending down to some distance within 
the frond a tube-like process, which causes the disfocation of the 
cells of the tissue with which it comes into contact. The future cap- 
sule is stated in his notes not to be appreciably pre-existent, and its 
situation is only pointed out by a bulbiform condensation of the tissue 
of the frond. The young capsule during its development ascends 
along the same line, and pushes before it a corresponding cylindrical 
body of the tissue •of the frond, the calyptra of authors.” But it 
seems to me, that this very complexity of action is more like varia- 
tions in self-propagation than phenomena of fecundation, which, 
among the plants in which that action takes place, is subject to no 
such modifications. 


MUSCAIJIS. 

C)5. Upon this point, however, Mr. Griffith, observes, that “it is 
to be borne in mind, that whereas pollen is the result of a simple se- 
paration constituting a primarj'^ and independent process in Musci, 
Hepaticse, Salvinidae, the spores, otherwise so similar to pollen, 
are the result of a secondary process dependent on a primary one, 
which appears to be remarkably analogous to phanerogamic fecun- 
dation.” 

Finally, Unger, in his account of the anatomy of Riccia (Linnoea 
xiii, 13), states that antheridia and pistillidia are alike at first, 
that the contents of the first are lost, of the second retained, and 
that the first perishes while the second is permanent, whence it is 
reasonable to^resume that the emission from the antheridia is a 
necessary co™tion for the formation of spores. He therefore 
regards them as male and female. 

It seems clear from all these statements, that the question of sexes 
in the Muscal alliance is undecided. There is no doubt that two 

3 c 
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very different sorts exist among its species ; but it does liot appear to 
me that we have sufficient evidence at present to show that the 
antheridia are male organs. So far as they are concerned we have 
conjectured and nothing more. All that is proved is : — i. That the 
spores are bodies which reproduce the plant, and are therefore 
analogous to seeds: — and ii. That the structure of the antheridia 
and pistillidia is wholly at variance with that of anthers and pistils 
properly so called. 

Mr. Griffith, nevertheless, in an elaborate Memoir on Azolla and 
Salvinia, published in the Calcutta Journal of Natural History, adopts 
in the fullest extent the opinion that Acrogens have sexes, as will 
appear hereafter. It is, however, to be remarked that the question is 
not whether there may not be in such plants as these some trace of 
a male and female principle, or certain organs in which it is probable 
that such a principle resides ; but whether there is any such struc- 
ture as that which we know to be sexual in all classes of plants 
higher than Acrogens. And I must confess after reading Mr. 
Griffith’s very learned and ingenious observations, that my opinion 
remains unshaken as to the existence of most essential differences 
between Acrogens and other plants in all that regards the organs of 
reproduction. 


EQUISETACEiE. 

61. In fact, tliey appear quite anologous, as Mr. Griffith has 
stated, to the elaters of Marchantia and its allies, to which the order 
bears perhaps a nearer relation than to any other plant. 

BRYACE/E. 

65. Mr. Griffith (Calcutta Journal, Vol. V.) strenuously advocates 
the sexuality of the antheridia and pistillidia, regarding the former as 
a true male apparatus, and the latter as a pistil containing an ovule. 
I do not know that he has anywhere adduced proof of the vahdity 
of this opinion ; and it is difficult to comprehend upm^what evidence 
that theory depends ; it may, however, be pre*sumec^^hat he consi- 
ders the spores to be analogous to embryos formed in vast numbers. 
This adnurable observer thinks, that evidence in favour of fecunda- 
tion in some way in Mosses and Liverworts is afforded by the break- 
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ing up of the tissue, terminating and closing what he calls the style, 
that is to say, the point of the pistillidium, subsequently to the ap- 
plication of a particular matter, whereby the style becomes a canal, 
opening externally by a browning observ^able in the orifice of this 
canal extending downwards until it reaches the cavity of the (his) 
ovary, and by a corresponding enlargement of a cell (his ovule) 
existing in that cavity. Mr. Valentine, however, does not regard 
these appearances as connected with fecundation. 


MARSILEACE.E. 

72. Following Jussieu, Salviiiia and Azolla were separated in the 
last edition of this work as a distinct natural ofder, a view that 
Endlicher has since taken. But upon a full consideration of the 
structure of these plants, or of what is known of it, it does not ap- 
pear to justify the separation. Like Pilularia and Marsilea, they 
have two distinct kinds of reproductive bodies enclosed in involucres, 
and that seems to be tlic main feature by which Pepperworts are 
known as an order from Lycopodiaceoe. For the same reason it ap- 
pears better to combine with them Isoetes, instead of regarding that 
too as the type of still another order.^ Mr. Griffith does not include 
Isoetes among these plants ; but I cannot assent to the propriety of 
erecting every genus in this curious order into a suborder. 

The genera Salvinia and Azolla have been the subject of some 
elaborate observations by Mr. Griffith, (Calcutta Journal, Vol. V.), 
who elevates each into a suborder, and throws an entirely new light 
upon their structure. He regards them as having true sexes, the 
male being certain necklace-shaped threads found, at an early stage, 
in contact with what he denominates an orthotropous ovulurn. But 
strange to say, this so called ovulum, instead of giving birth to an 
embryo, becomes the parent of reproductive bodies of two totally 
different kinds, having not even the smallest resemblance the one 
to the other, although the matrix out of which they are evolved 
is identical atihn early period of the organization. I regret that 
Mr. Griffith’s most curious memoir only reached me as this sheet 
was going to press, so that it was impossible to have cuts prepared 
to illustrate his observations, for which the reader is referred to the 
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work above quoted. All I can do is to give in a note the substance 
of his descriptions of Salvinia and Azolla.* 

* “ Salvinia verticillata . — Male organ ? articulated hairs on the stalks of 
the ovula ; each joint containing a nucleus and a brownish fluid ; ovula nearly 
sessile, concealed by the roots, and partly covered with liairs ; tegument open 
at the top ; mature reproductive organs solitary, or in racemes of 3-5, about 
the size of a pea, covered with brown rigid hairs, the upper ones of each 
raceme (or lowest as regards general situation) contain innumerable spherical 
bodies of a brownish colour, and reticulated cellular surface, terminating 
capillary simple filaments. These again contain a solid whitish opaque body. 
The other which occupies the lowest part of the raceme, and which is the 
first and often the only one developed, is more oblong, containing 6-18 larger, 
oblong-ovate bodies, on short stout compound stalks : colour brown, surface 
also reticulated. Each contains a large embossed, opaque, ovate, fin body, of 
a chalky aspect ; it is 3-lobed at the apex, and contains below this a cavity 
lined by a yellomsh membrane, filled with granular*^and viscid matter and 
oily globules. 

“ Azolla pinnaia . — The growing points present a number of minute confer- 
void filaments, the assumed male organs, which at certain periods may be 
seen passing into the foramen, the ovula becoming resolved into their com- 
ponent cells within the cavity of that body ; organs of reproduction in pairs 
attached to the stem and branches, one above the other, concealed in a 
membranous involucrum ; ovula a!tropous, oblong-ovate, with a conspicuous 
foramen and nucleus, around the base of which are cellular protuberances ; 
capsules of each pair either difform, in which case the lowest one is oblong- 
ovate, the upper globose, or both qf cither kind, generally perhaps the globose, 
presenting at the apex the brown remains of the foramen, and still enclosed 
in the involucrum ; upper half generally tinged with red ; the obloiig-ovatc 
capsule opens by circumcision ; with the apex separate, the contents which 
consist of a large yellow sac contained in a fine membrane, the remains of the 
nucleus (or the secondary capsule). The sac is filled with oleaginous granular 
fluid, and surmounted by a mass of fibrous tissue, by which it adheres slightly 
to the calyptra ; on the sjjirface of the fibrous tissue are 9-ceIlular lobes (the 
three upper the largest), which when pulled away, separate with some of the 
fibrous tissue, and so appear provided with radicles. The globose capsule 
has a rugose surface from the pressure of the secondary capsules within ; 
these are many in number, spherical, attached by long c^illiform pedicels 
to a central much branched receptacle ; each contains two or three cellular 
masses, presenting on their contiguous faces two or three radiciform pro- 
longations. In their substance may be seen imbedded numerous yellow 
grains, the spores.” 
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RHIZOGENS. 

87 . More recently, Mr. Griffith has adopted the views of JBrown, 
and endeavoured by new arguments, to show that Rhizogens cannot 
be regarded as a peculiar class in the vegetable kingdom. He is of 
opinion, that ** in the construction of the group, a remarkable diver- 
sity of characters has been sacrificed to an appearance resulting from 
parasitism on roots, and to an assumed absence of an ordinary form 
of vegetable embryo.” He asserts, that these plants are not similar 
in their parasitism, and that in those which he has examined there 
would appear to be two remarkably different types of development of 
the embryo. He thinks, moreover, that such a class is opposed to 
the system of nature, a chief point of the plan of which consists in 
an extensive interchange of characters, either positively by structure, 
or negatively by imitation of structure. The want of uniformity in 
opinion of the founders of the group regarding its rank or value, is in- 
compatible with any group of the system of nature. And he is 
persuaded that Rhizogens are an entirely artificial class, not even 
sanctioned by practical facility, which is the only merit of an arti- 
ficial association, and a retrograde step in the course of philosophi- 
cal botany. This being the case, it was of course necessary to 
show where the genera of Rhizogens can be stationed, if they are 
not collected into one common class, is here proposed. Accord- 
ingly, Mr. Griffith suggests, that the genus Mystropetalon may be 
the homogeneous-embryo-form of that order which he takes to 
include Proteacesc, Santalaceae, &c. and which nearly agrees with Pro- 
fessor Lindley’s alliance Tubiferse.” The tendency of Sarcophyte is, 
he thinks, towards Urticaceae, and he also considers Balanophora 
as the homogcncous-cmbryo-form cf Urticaceae, forming a direct 
passage in one, and usually the more perfect structure of Musci and 
Hepaticee. “ Finally, he stations his genus Thismia between Tacca- 
cem and Burmanniaccae.” (Proceedings of the Linnaean Society, 
No. xxii. p. 220.) 

APOSTASIACEiE. 

184. Perennial herbaceous plants; stem simple or branched. Leaves 
firm, thin, sheathing at the base. Flowers in simple or compound 
terminal racemes. Calyx and corolla each consisting of three similar 
pieces. Anthers two or three, sessile upon a short column, erect 
2-celled, opening longitudinally; pollen cohering in 3s. or 4s. ac- 
cording to Mr. Bauer, in single oval grains with a longitudinal furrow 
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according to Mr. Griffith (letter dated Mergue December 28th, 1834) 
and Blume. Ovary 3-celled, with three polyspermous placentie in 
the axis; ovules with their integuments very distinct and much 
shorter than the protruded nucleus (Griffith.) 


Copper in the Bile. 

It appears from the experiments of Bestozzi that he has dis- 
covered distinct traces of copper in dark-coloured human gall- 
stones, though he has failed to find them in the bile. The 
quantity of copper seems to bear a distinct proportion to the 
darkness of the colour of the gall-stone. These results have 
been confirmed by Heller, who discovered copper by another 
and simpler method ; also by a Dr. Gowp— ^Besauer, who has 
discovered copper not only in dark coloured gall-stones, but 
also in the human and in ox-bile. It will be curious to see 
whether these results are confirmed by further researches. 

General review of the cames of death in the Prussian army, in the 

year 1844. 


Nervous fever,. . 

152 

Abdominal typhus. 

.... 248 

Inflammatory fever, . . 

127 

Consumption, 

.... 317 

Dropsy, 

52 

Old age and debility, 

.... 41 

Delirium tremens, 

26 

Apoplexy, . . 

.... 23 

Lungs and dysentery, . 

9 

Scarlet fever. 

8 

Small-pox, 

3 

Epilepsy, .. .... 

2 

Haematemesis, 

2 

Cancer of stomach. 

2 

Medullary sarcoma, . , 

2 

Traumatic tetanus. 

1 

Disease of heart, 

1 

Haemoptysis, 

1 

Depression of spirits, . . 

44 

Suicide, . . . . : . 

.... 38 

Total, . . 

. . . . 1,099 
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Results of Re-Vaccination in the Prussian army in 1844, 


Of 40,661 
32,779 
5,463 
2,419 
Of the 40,661 


men who were re-vaccinated, 
had plain scars on their arms, 

„ indistinct ones, 

„ none at all. 

re-vaccinated, the vaccination 
ran in its course regularly in 
irregularly in ^ 
failed in 


21,038 

79,445 

11,671 


40,661 

The vaccination was repeated among the 1 1,678, with suc- 
cess in 2,278 cases, thus leaving only 9,4(X) out of the 40,661 
in whom it was unsuccessful. 

Of the men rc'-vaccinated successfully, 5 got varicella, 8 
varioloids, 1 small-pox, within the year . — Rusfs Magazine. 


Dr. Sangbusch, on Fish Poison. 

The morbid phaenomeiia consequent on eating imwholsoine fish, 
whether fresh, or salted, and in the earlier stages of poisonous 
putrefaction, are, more or less lasting disturbance of the digestive 
apparatus, and are in both cases, even where the poisoning is violent, 
unmistakeably alike. Yet symptoms referable to other organs occur 
according to the varying causes that may have led to the putre- 
faction, and according to the difference in the sj)ccies of the fish. 
Dr. Sangbusch first describes the symptoms resulting from the 
consumption of raw, salted, or putrid fish, belonging to the sturgeon 
family. They are, oppression and feeling of tightness, with violent 
burning, pain in the prsecordia and stomach, a few hours after 
the fish has been eaten : feeling of corrugation and dryness in the 
mouth, violent thirst, transitory heats, nausea, and vomiting : sharp 
cutting pain in the abdomen, (which is at times spasmodically tense, 
and feels hard, at others is drawn up, but feels soft, and is pain- 
less,) obstinate constipation or alternating diarrhoea : strangury often 
amounting to complete retention : difficulty of swallowing, in some 
cases even total inability to swallow fluids : difficulty of respiration. 
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headache, or violent swimming in the head : dilatation of the pupils, 
immobility of the iris, blueness of the face : small, weak pulse : numb- 
ness of the points of the fingers, coldness of the extremities, marked 
sinking of the vital powers. If these symptoms go on increasing to a 
certain point, death results from paralysis of the nervous system and 
suffocation, consciousness remaining complete. The author never 
observed convulsions. In cases of recovery, the collapse and the 
characteristic symptoms suddenly cease. But giddiness, imperfect 
vision, dilatation of the pupils, weakness and hoarseness of the voice, 
and lassitude remain longer. Occasionally there is an increase of all 
the symptoms, just before they begin to remit : sometimes also 
before complete recovery, swelling of the parotids, with tendency to 
abscess, takes place, as does at times erysipelatous swelling of the 
face. The author has never observed any disturbance of the mental 
powers as one of the seqxielee. 

The symptoms thus detailed are dependent on a temporary excite- 
ment of the blood vessels, which is, however, scarcely recognisable in 
some cases, because as soon as the poison reaches the blood, it is 
followed by a violent affection of the ganglionic system, and especially 
of the great sympathetic and vagus nerves, while the brain and 
spinal column sympathize. On reviewing the foregoing account of 
the action of fish poison, we see that it corresponds very much with 
that of poisonous sausages, with the exception of the paralysis of the 
upper eyelid characterstic of the latter, which Dr. Sangbiisch never 
observed : on post mortem examination, there were observed signs of 
inflammation and gangrene in the stomach and intestines, and traces 
of previous inflammatory excitement in the mucous membrane of the 
respiratory organs, heart and lungs ; liver and spleen, soft ; the blood 
fluid ; no organic alteration of the nervous system. 

The effects of the poison developed under certain conditions by 
living fish, vary according to its intensity and the constitution of the 
party affected by it. In the slighter cases, the illness is confined to 
oppression about the stomach, vomiting, diarrhoea, lassitude, thirst, 
constriction of the forehead ; in severer cases the symptoms vary ac- 
cording to the order of the fish from which the poison was derived. 

Thus the attacks caused by eating the Pike, Barbel or the Sihirvs 
militans, the Murcena conger, and the Bodianus guttatus and Casta- 
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neus, depend chiefly on the sympathy of the ganglionic system, which 
by reflex action on the circulatory system causes increased secretion 
of the inner surface of the alimentary canal. Brain and spinal 
column suffer only by sympathy, and in a less degree. In fact the 
symptoms exactly correspond with those described by Dr. Autenrieth 
in his work on this subject, as the choleric. Paralysis of the nerves, 
of sense, and motion ends the scene in a few days. In cases of 
recovery, the convalescence is tedious. Still more serious are the 
nervous symptoms that follow poisoning by the Murcena opkis, the 
Ostracion Glahellmn^ the Tetrodon ocellatusy and Sceleratm : in fact 
this form of poisoning, which is characterised by great lassitude, 
giddiness, nausea, loss of feeling in the extremities^ fainting, convul- 
sions, and wandering of the mind, may be regarded as the paralyticy 
although some disturbance of the alimentary canal is also mani- 
fested by vomiting oT blood or of a viscous matter : after poisoning 
by the Gadus mgeljiausy the Otaheite Eel, the Perea venenosa, 
the Corypheena cceruleay the Scomber regalis (boneto,) the Esox 
honma and Scomber alalomgay the attacks are of the sort described 
by Autenrieth as scarlatinous or exanthem etous. The most deadly 
poisoning of this kind is that caused by the Esox Baracuday the 
Spanus pagruSy and the Clupea thnj[fa. Its symptoms are the fol- 
lowing : an exanthema of wheals, intolerable itching and burning of 
the skin, distracting headache, violent swimming of the head, and 
blueness of the countenance, followed by spasm of the throat and 
burning, fearful cramps in the legs and bowels, tenesmus and stran- 
gury, intense flow of saliva, swelling of the joints, violent pain in the 
periosteum of the tibia. Death ensues cither accompanied by vio- 
lent cramps when the oesophagus and stomach are found violently 
inflamed, or seems to result from extreme prostration of strength, the 
latter sometimes caused by suppuration under "the skin. If the illness 
takes a favourable turn, the epidermis desquamates, nails and hair 
fall off, and matter forms in the palms of the hands and in the soles 
of the feet. Convalescence is very tedious, and for a long time pains 
and cramps in the limbs, or lameness of them, a burning feeling in 
the soles of the feet, and general weakness continue. The paralytic 
form of poisoning is characterised throughout by symptoms of great 
depression and suffering of the nervous system, accompanied with 
signs of the blood being diseased. It is observed after eating fresh 
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as well as salt or half putrid fish. Death in these cases seems easy 
and painless, without signs of any previous excitement, and occurs 
along with sudden sinking of all the powers, slight wandering of the 
head, or feeling of intoxication, with which ringing in the ears, 
numbness of the limbs, dilficulty of ‘swallowing, Epistaxis and at times 
petechial eruptions are associated. The intensity of the operation 
of the fish poison naturally depends much on the susceptibility of 
the patient at the time when he is attacked, and is of course greater 
in some cases than in others ; in a few instances people escape entirely, 
but those who have once suffered from such an attack, suffer a 
second time very much less. Animals also suffer from this poison : 
thus flies, fowls, ,^nts, cats, dogs and pigs arc killed by the poison of 
some fish. The resemblance between fish poison and that of muscels 
is very striking. 

As to the circumstances under which this poison is developed in 
salted fish, the author refers to the following: — 1 . Imperfect salting — 
2. Delaying to salt it while the fish is quite fresh — 3. Salting it after 
the signs of putrefaction have already set in — 4. Want of care in 
preserving the salted fish against the changes of a Russian climate. 
It is remarkable that no fresh fish which has been boiled has, ever 
proved poisonous, which woula seem to indicate that boiling destroys 
the poison. As to the causes of fresh fish becoming poisonous, 
the author thinks, the chief to be their being kept in foul tanks to be 
ready for market, and their being eaten at the time when they are 
spawning, when their flesh is less firm. None of the foregoing 
remarks allude to actual putridity, in which state the Greenlanders 
eat their flesh, and the Chinese make soup of stinking fish. 

As to treatment, of course the first indication is to get rid of the 
poisonous substance by eynetics, followed by purgatives ; the second 
to neutralise the poison already absorbed, for which purpose West 
Indian doctors give strong solutions of table salt or the juice of the 
sugar-cane in its first stage of fermentation. Strong coffee, alcalis and 
liver of sulphur have been strongly recommended in poisoning from 
sausages ; of course when the greatest danger is over the extreme 
depression is to be counteracted by stimulants, &c . — Abridged from 
the Rvssian Medical Times and AUgemeines Repertoriim, 
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Geological Report on a portion of the Beloochistan Hills. 

By Capt. N. Vick ary. 

[Communicated by Sir R. I. Murchison, G.C.S., F.G.S.] 

The liill country visited extends from Shahpoor on the western side 
to Goojeroo on the east, a distance of about ninety miles, and from 
the sandstone range, bordering the Desert, to the Murray Hills, in a 
northerly direction about fifty miles. The strike, and the direction 
of the ranges and of the valleys is nearly east and west, and the mean 
dip of the beds southerly. 

There are seven parallel ranges of mountains gradually increasing 
in height from the low sandstone range bordering the Desert to the 
Murray Hills, the most northern point visited. The low sandstone 
range bordering the Desert was scarcely touched upon, but from its 
appearance I conclude that it does not differ in structure from the 
second sandstone range; it dies away towards the west, but appeared 
to extend in an easterly direction as far as the eye could reach. 

The second sandstone range in which the Jullock, Gundava, and 
other passes are situated, extends also to an unknown distance in an 
easterly direction, but towards the west, near Shahpoor, it approaches 
and eventually abuts upon the first lirtiestone range. 


North. Sfxtion from MuniiAY Hills to The Desekt. South. 



1 1 4 7 15 

No 7. Conirlomerate of Deyruh Valley. 
6. Sandstones and clays. 

5. Bone giavei. 

4. Conglomerate. 


I 10 5 3 6 2 

No. 3. Sandstone of second range. 

2. Sandstone of first range. 

I. Nummulitic limestone. 


I annex a section running nearly north and south, that is, at right 
angles to the direction of the mountain ranges, and along the pitch 
of the strata. It is drawn up from memory, and though not exactly 
correct, is sufficiently near the truth. 
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Between the place called Ooch and Shahpoor low sandstone hills 
make their appearance, belonging to the outer range. The dip of 
the strata is different on different hills, but the mean inclination is 
south (that is towards the Desert),. at about 12®. A diluvial gravel 
is spread over the whole, the boulders varying from the size of 
a man’s head to the smallest pebble ; these boulders are present on 
the highest parts of the sandstone ranges, and are derived from the 
nummulitic limestone to the northward ; they contain the same 
fossils, and have the same mineral structure. Ooch is a remarkable 
place, and deserves a special notice : it is a point upon which I 
should be disposed to think volcanic force may have formerly acted. 
It is a valley about half a mile in breadth and two and a half miles 
in length, and its direction is curved, at first tending towards the 
east, but soon turning north-east and NNE. The sandstone dips 
from the valley on each side at an angle of about 15®, presenting 
an abrupt face inwards of about 200 feet in height. The surface of 
the rock is strewed with nummulitic limestone, which consists of 
gravel with a few small quartz pebbles intermixed, and the sandstone 
is partially capped with a more recent gravelly sandstone of from 
two to four feet in thickness, containing numerous nummulites, and 
a few rolled mollusca. Beneath the sandstone there is an aluminous 
clay, and the whole is penetrated with veins of foliated gypsum, 
some of which are of considerable thickness, but neither the sand- 
stone nor aluminous clay afford fossils. The central portion of the 
valley is highly saline, as are most of the springs; the saline matter 
(chiefly soda?) effloresces, and could be collected in any quantity. I 
was told that a tepid spring existed in the centre of the valley, but 
I was unable to discover it. 

From Ooch to Jullock Pass, in an easterly direction forty miles, 
there is a little change in the geological aspect of the country, — the 
same sandstone beneath, and the surface covered with the same di- 
luvial gravel. The only difference to be noted in the Jullock Pass 
(the second sandstone range) is, that the sandstone is thrown up to a 
greater elevation. It is identical with the Ooch sandstone, and is 
capped with similar nummulitic boulders, while the base is the same 
ffne-grained sandstone as that just mentioned, without fossils.* The 


I had no instrument for ascertaining heights. 
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elevation of the highest points above the pass is not more than 400 
feet, but these elevations form a well-marked range parallel to the 
limestone ranges on the north, and also parallel to the lower sand- 
stone range flanking the Desert. The direction of the range is 
nearly east and west, and the dip tolerably regular to about 15® 
south, or a little to the east of south. There are numerous passes 
through this range ; they are clefts formed at the time the sandstone 
was upheaved, and the drainage of the moimtains to the north is 
effected through them. 

About six miles from the Jullock Pass, in a north-easterly direc- 
tion, we enter the Mun Valley. We here find, first, low hills of 
sandstone crowned with considerable quantities ^ of rust-coloured 
rounded stones, which have apparently been subjected to heat. In 
some of these hills I remarked that the pebbles formed a distinct 
bed again capped vfitli sandstone. They contain an inconsiderable 
quantity of iron, and have much the appearance of having been 
ejected from a volcano. They are often fissured or hollow, or con- 
taining red and yellow ochre, and occasionally sulphur, and even 
sand. There are no distinct volcanic rocks in the neighbourhood, but 
I noticed to the westward some small conical hills which I was unable 
to visit. We next meet with a low rainge of hillocks distinctly strati- 
fied, dipping at about 6® south, composed of a cemented dark-colour- 
ed gravel, with considerable quantities of fossil bones imbedded ; the 
bones exist in great numbers, and some were so large and heavy 
that I found it impossible to carry them away. Proceeding across 
the valley in a northerly direction, sandstone hills crowned with the 
same rust-coloured round stones are again found, and it is to be re- 
marked that the nummulitic boulders are also spread over these hills. 
Proceeding about a mile farther north, we come upon a thin seam of 
boulders conglomerate resting on nummulitic limestone ; the boulders 
are evidently rolled and waterworn portions of the nummulitic lime- 
stone beneath. I observed this conglomerate in many other places 
of considerable thickness, and I have reason to think that all the 
boulder and gravel overlying the sandstone hills and outer valleys 
were derived hence. At Trukkee this conglomerate attains a consi- 
derable thickness, amounting to several hundred feet; in other 
places it is replaced by the sandstone resting directly on the lime- 
stone. 
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Next in descending order comes the nummulitic limestone in situ ; 
its usual colour is a very dark blue, in some places changing to a 
grey, and in others, as at Doza Khooshtie, a pale yellow, and is then 
arenaceous. In some localities where a deep section was exposed, I 
remarked that the limestone became slaty in its structure, and con- 
tained fewer of the nummulites and sometimes none. In this lower 
portion there are fine specimens of a species of Cancer ; I have been 
as yet unable to refer it to any described species. The dark blue 
variety of limestone is intensely hard and sonorous, and has appa- 
rently been exposed to considerable heat, by which the calcareous 
matter of the shells has been volatilized, leaving nothing but casts. 
This limestone is ^f great thickness, and is the rock which constitutes 
all the higher ranges of mountains in this part of Beloochistan. 

There are four parallel ranges of mountains formed by this lime- 
stone, running nearly east and west, the most 'northern of which 
visited, viz. the ^^Murray range,’* is the highest, and I imagine 
reaches an elevation of about 3,500 feet above the sea. The rock is 
easily identified, wlicnevcr it occurs, by the vast number of nuinmu- 
lites it contains, and by its other fossils : the low rocky hills upon 
which Rorce and Sukken are situated are an outcrop of the same 
limestone containing similar fdssils, and in colour resembling the 
pale arenaceous limestone of Doza Khooshtie. At the upheaving 
of the limestone a number of deep clefts seem to liaA’^e been formed, 
mostly running north and south, or transverse with respect to the 
mountain ranges : many of these do not exceed ten feet in breadth,* 
but equal in depth the mountains in which they are formed. That 
they were not formed by the erosive action of water is apparent, 
because the salient points on one side (and the fracture is .still sharp) 
have their re-entering points on the other ; and in fact a convulsion 
of nature might again close them, in which case they would dove- 
tail and fit exactly. 

All the mountains in this part of Beloochistan exhibit the same 
effect of great disturbance, and much of the drainage of the country 
is at present effected through such fissures. The range to which the 
name of ‘ Trukkee* is applied is the most remarkable in this respect. 
These clefts extend even to the sandstone of the outer ranges ; but 


The breadth of some is even less than I have stated. 
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the rock being there of a more yielding nature has suffered from the 
action of the elements, and the clefts (or passes) are wider while the 
limestone usually exhibits them in their original sharp escarpments. 
I have reason to think that this nummulitic limestone extends over a 
very large tract of country, specimens brought from the vicinity of 
the Tukht-i-Sulliman having been shown to me by Lieut. Cunning- 
ham of the Bengal Engineers, which certainly belonged to the same 
formation. A similar rock is used for architectural purposes at Can- 
tuel, and it takes, I was told, a tolerable polish. At Num, where I 
first came upon this limestone, it dips at about 20® south, passing in 
that direction beneath the conglomerate and sandstone, about a mile 
and a half farther to the north. At the pass leadjng to the Deyrah 
Valley there is a remarkable slip or fault of the limestone strata, the 
dislocation amounting to about 300 feet. The limestone at the base 
here dips at about 20°, that above being nearly horizontal ; and at 
the upper margin of the fault there are some of the strata hanging at 
various angles. This fault extends east and west of the pass for 
many miles.* 

From this pass, proceeding north, the stratification is nearly hori- 
zontal as far as Coombe, a place about 2,100 feet above the sea. 
From Coombe, in a northerly directibn, the limestone gradually ob- 
tains a dip to the north, amounting at its base to about 20°, and then 
becomes lost beneath low’ sandstone hills. I was unable on tlTe line 
of march to give these interesting sandstone hills the examination 
they merited ; they are composed of various-coloured sandstones, 
with the strata dipping in a northerly direction at about 1 0® or often 
less, thus corresponding so far in dip with the limestone ; but the 
point of connection between the latter rock and the sandstone escaped 
my observation : this is to be regretted, as the subject is one of im- 
portance. These hills are interesting from 8ie vast quantity of fossil 
bones and fossil wood which has been entombed within them ; both 
are scattered about in vast profusion, and many cart-loads of the 
bones could be collected from off an acre of ground. 

The wood bears the appearance of having been drifted and water- 
worn previous to fossilization. I noticed palms and dicotyledonous 

* The point of fracture exposed is highly glabrous, as if it had been ex- 
posed to a grinding action . 
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trees, one of which had a structure resembling pine ; some of the 
broken stems had a diameter of two feet, and the quantity exposed 
upon a small area was truly wonderful. I could only collect as 
many of the bones as I could carry on my own person, but amongst 
these are bones of the mastodon or elephant, portions of the tusk of 
the same (no molars were observed), part of the jaw of hippopota- 
mus, various bones of crocodiles with broken jaws of the same, and 
many others which it will take time to make out. Thus it would 
appear that on the northern and southern base of this limestone 
range (the first proceeding northwards from the Desert), there are 
strata having the same character, and that in both places similar 
fossil bones are found imbedded in a loosely cemented gravel, contain- 
ing shells of Paludina and Cardium, 

About five miles to the north, advancing towards the Deyrah 
Valley, a deep-bedded boulder conglomerate is met with ; and one 
mile further the nummulitic limestone again crops out, the strata 
dipping north at about 4.5®. This range of limestone forms the 
southern side of the Deyrah Valley, and, it will be obsciwed, dips 
into it ; at the base it supports a stratum of conglomerate, which is 
lost in the valley. 

The Deyrah Valley stretches nearly east and west, corresponding 
with the mountain ranges ; its mean breadth is about four miles, and 
its leiigth perhaps forty miles. The soil is alluvial, and is in many 
places covered with boulders of nummulitic limestone. 

The northern side of the valley is flanked with a range of hills 
composed of stratified boulder conglomerate. The boulders are 
nummulitic limestone, and the strata dip into the Deyrah Valley at 
angles varying from 20° to 35° ; the northern aspect of this range is 
precipitous. 

Immediately north of this conglomerate there is a very narrow 
valley abutting at the foot of the Trukkee nummulitic limestone 
range ; this valley is broken by many small hills of a conical shape, 
composed of calcined clays of various colours, containing sulphur and 
scoria ; and these seem to have been volcanic vents emitting gaseous 
vapours, and perhaps occasionally ejecting stones, but never lava. 
No igneous rocks exist in the country visited, nor is any rock older 
than the nummulitic limestone to be found. 
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The Trukkee range, at the foot of which these appearances are 
presentetl, is composed entirely of nummulitic limestone, and attains 
an elevation of about 3000 feet above the sea. The strata dip south- 
wards towards the Deyrah Valley at angles varying from 45® to GO®, 
and they form a continuous mural barrier or a natural fortification on 
a stupendous scale, through which there are many passes formed by 
clefts in the manner noticed above. I traced this range holding the 
same mural character for about seventy miles from, cast to west : 
aTid I also noticed other ancient conical hills at its base, about twenty 
miles cast of Deyrah. Near the foot of the same range, at Kissoo- 
ker, there is a tejnd spring. At the time I noted its temperature 
the air was 70° and the spring 71"" of Fahrenheit.. There are other 
tej)id springs in these hills, one of which at Doza Khooshtic bursts 
up through a fissure in the limestone ; but 1 did not note its tempera- 
ture. From the appearance of the limestone, which in many places 
at Doza Rhooslitic is rapidly disintegrating, and from some calcined 
clays which I noticed, there is little doubt that an old volcanic vent 
existed in that neighbourhood. 

The Deyrah Valley requires further notice, and appears to have 
been formed by sidjsidencc ; but however that may be, I am cer- 
tain tliat the conglomerate at one time rested on the limestone, be- 
cause' there are still detached portions of it resting conformably on 
the limestone. The opposite or southern side of the Dcyrali V alley 
exhibited the same evidence, although not so distinctly, and a beau- 
tihd section of the limestone is seen in the pass or cleft through the 
Trukkee Hill. The floor of the pass is on a level with the base of 
the mountain, and the higher (outer) strata are full of fossils ; but 
moving onwards through the pass and towards the north the lime- 
stone becomes of a lighter colour, and further on obtains a slaty 
stratification containing few fossils. From tins j)oint to the Murray 
Hills there are numerous confused and broken hills, at a lower eleva- 
tion, which have undergone great disturbance, but 1 was unable to 
inspect them closely. 

The Murray Hills are composed of nummulitic limestone ; they 
present a precipitous escarpment to the southward, and the strati- 
fication is nearly horizontal. The range is higher than any of those 
between it and the Desert. 

3 E 
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No minerals of any account were met with. Sulphur and alum 
exist, but not in sufficient abundance to be of commercial value ; 
but alum is worked further to the eastward, although not in the 
district visited. Iron exists in small quantities ; iron pyrites al)Ound 
in nodular masses in the limestone, and there arc gypseous veins at 
Doza Khooshtie. When noticing the pale yellow variety of lime- 
stone, T forgot to mention that it often contains nodular, ramified or 
tabular masses of flint, which frequently manifest a resemblance to 
stems of marine algae and sponges. Doza Khooshtie and Trukkee 
are two remote points which exhibit this formation. A white mar- 
ble, which would answer for statuary purposes, is found in the 
Trukkee range. 

The aspect of the country is barren in the extreme, but in some 
places there is sufficient soil to repay the cultivation. Near the 
anticlinal axis of the first limestone range the disintegrated limestone 
forms a good soil, which has been cultivated. The alluvium of some 
of the valleys is also fertile, particularly that of Deyrah. The native 
plants of this region are peculiar, but few in number, not exceeding 
200 species. 

The hasty examination given to these mountains will, I ho})e, bo 
a sufficient apology for many defects in the details now furnish(‘(l. 
It rcfjuires more time than a marching soldier can command, to fol- 
low out fully a geological inquiry in a broken and m()unt.ainous 
country. It happened more than once that I passed over most in- 
teresting ground during the night, and even in the day time other 
duties oftem required my undivided attention. 

I cannot close this report without tendering my sincere thanks to 
His Excellency Major-General Sir Charles Napier, G.C.B., for the 
assistance so liberally afforded in giving me cjirriage for my speci- 
mens, — an instance of regard for the interests of science rarely 
manifested in India . — From the Quarterly Journal of the Geologi- 
cal Society, 



Oh the Remains of Infasonal Animalcules in Volcanic Rocks. Btj 
C. G. Ehrenberg. 

The influence of animalcules (or organic bodies so minute as to be 
invisible to the naked eye) on the formation of the actual solid 
masses which make u}) the earth’s crust lias only lately been recog- 
nised, even with regard to the newest stratified rocl^ and those of 
tlie most recent geological period ; but amongst these the so-callcd 
mountain meal, peat, sea and river-mud, bog-iron, the earth in which 
the mineral Vivianite occurs, and others, arc now known to he either 
]»artly or entirely composed of the organic product^ secreted by these 
little animals. 

A similar origin must however now be assigned to those tertiary 
rocks which arc known by the names tripoli, polishing slate and 
semi-opal, to some of the porcelain earths, to the so-called dysodil, 
and to the paper-coal of the brown coal formation ; and even among 
the upper secondary rocks we find that the greater part of the white 
chalk, the numinulitc and catacomb limestone ol' Egypt, the firestone 
of the same period, and several of the chalk marls, are, beyond ques- 
tion, the direct products of similar mfnute organic beings. 

Amongst the middle secondary rocks again, we find that the 
hornstone of the coral rag of Cracow, and some widely-spread t)olitic 
rocks in various parts of Europe exhibit distinct traces of a similar 
origin ; while even in the newer palscozoic rocks we learn from 
('omit Keyserling and Prof. Blasius that there is a compact lime- 
stone of the carboniferous period near Lake Onega in whicJi these 
little organic bodies arc present in vast abundance, associated with a 
species of Bcllerophon. 

The hornstone of Tula also, considered aiTd described by Helmer- 
sen as mountain limestone, and in which Choristites 7Hos(iue7isis 
is present in great beauty, has certainly been formed for the most 
part by these microscopic animalcules j and it is not long since Prof. 
Bailey of New York forwarded to Europe specimens of a hornstone 
from near Madison, Wisconsin U. S., considered by the American 
geologists as belonging cither to the carboniferous or oolitic group ; 
and this M. Ehrenberg on examination has found to be also entirely 
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composed of similar remains, and to resemble very closely the for- 
mation of carboniferous limestone from Lake Onega. 

Amongst the stratified fossiliferous rocks therefore, it remained 
only, to exhibit similar relations with regard to the lower palscozoic 
rocks, where however the difficulty arising from the great amount of 
cliemical change such rocks have undergone, destroying the vestiges 
of these minute creatures, besides the opaque and troublesome cha- 
racter of the rock itself, renders the negative result at present ob- 
tained little to be dej)eiided on. It is very possible that in the 
lowest of the scries of deposited rocks such minute bodies have suf- 
fered change, but it is also highly probable that they have occasion- 
ally been preserved, owing to some favourable circumstances, and 
may therefore still be discovered. 

Beyond these limits it has been liitherto considered that all our 
investigations must necessarily cease, the field Of observ^ation seem- 
ing to be completely shut out in those cases where volcanic forces 
have come into play. The calcareous rocks when exposed to h(‘at 
soon lose all indications of their having been formed by organiz(;d 
beings, and the siliceous earth, when burnt in association with clay, 
limestone and particles of iron, passes into a kind of glass, which, 
whether compact or cellular, lias the character of an entirely inor- 
ganic mineral. It also appeared that the great dej)th at which it 
was ‘supposed volcanic products must be elaborated, rendered it im- 
possible that any of the results of organizatioji should be effected by 
or should affect them. 

It is indeed several years since M. Ehrenberg stated to the Aca^ 
demy that the polishing slate and Kieselguhr ( siliceous sinter ), as well 
as the so-called volcanic ashes or porcelain earth of volcanic districts, 
might be considered as actually made up of the remains of these 
little animalcules; but in the various places whence the specimens 
had been obtained (near Casscl, the Caucasus, the Isle of France, 
&c.) it seemed probable that they had been developed in great abun- 
dance during the intervals between volcanic ei*uptions, the crater 
under such circumstances becoming a small lake in which these ani- 
mals lived and increased rapidly, and deposited their flinty skeletons, 
another eruption after a time drying up the bed of such a temporary 
lake, and covering it up with cru])tcd ashes, which also in their turn 
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afterwards became the receptacle of a similar deposit. This it was 
thought might go on until a more j)owerful and energetic upheaval 
of the bottom of the crater either gjive to these strata a steep inclina- 
tion or fairly lifted the concave bed into a convex dome, thus pre- 
cluding any further repetition of the process. It appeared, indeed, 
from an examination of its internal structure, that the hornstone- 
like and glassy semi-opal was not formed immediately by volcanic 
agency. ^ 

Two other cases in which microscopic animalcules were associated 
with volcanic rocks had also been noticed by the author, but in 
these the conditions were less distinctly marked than in the fonner. 
One of them had reference to the red firestone of the north of Ire- 
land, which has ajipareutly undergone fusion, and in which some of 
the clialk infusoria are distinctly present; and the other was the 
edible earth of the 'Tuiigusians, from the Marckan Triouiitaius near 
Okhotsk, of which, M. Ermann, jun., had broiiglit specimens. So 
long ago as in March 1813,* the author had stated that in tliis 
edible earth, which ajipears under the microscjope to consist almost 
entirely of pounded pumice, there were throe distinct species of 
known siliceous Infusoriaf and one of Phytolitharia. J M. Ermann 
considered, from the circumstances dnder which it occurs, that tlie 
edible earth consists of a very fine, dry and meagre dust of pounded 
rock, ill wdiich this strange association of infusorial animalcuh’s has 
unacc(juntably become mingled ; and the author admitted such an 
explanation, describing the species as offering a remarkable instance 
of geograp Ideal extension, whatever be the relation in which they 
stand to the rock or formation. The recent investigations with re- 
gard to pumice give a new interest to this remarkable fact, and take 
away from its apparently anomalous character by showing that there 
is no necessary relation of the organic remains in question to the rock 
or deposit called Mareamite, With regard to the other instance 
mentioned, that of the fused firestone, it apjieared to possess lltth^ 
general interest, since the rock containing the remains might easily 

«r 

* Moiiatsbcriclit, p. 104. 

t FraffUaria ampliicephaUt, (jiaillonalla diblans, and Tahellaria ouf 
par is. 

4: Vitus plauta. 
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have become associated with the lava in which it was found, frag- 
ments of the adjacent roelc existing in it in considerable number. 

The oidy example of any distinct relation of microscopic organic 
bodice with recent volcanic phsenomena was one recorded hy M. von 
Humboldt, and occurring near Quito, where an extensive volcanic 
mud-eruption distinctly presents the phoenomenon of minute organic 
bodies, especially those of vegetable origin, proceeding from the in- 
terior of a volcano, apparently from a great depth and in direct asso- 
ciation with those volcanic effects which have upheaved mountain 
masses. 

It has however lately become an important object of investigation 
to learn where we are to seek for the first traces of organic life, and 
although for some time calcareous rocks have alone been considered 
as affording distinct evidence of its existence, on account of the 
change effected in the siliceous parts of infusorial animalcules in 
fused rocks, the anticipations of the author that these remains were 
more permanent than had been sujiposed, arc fully borne out by the 
facts about to be recorded, since he is now able to announce that 
pumice both in its normal state and in powder, volcanic tuff, vol- 
canic conglomerate, trass, decomposed porphyry and porcclaiii earth 
or volcanic ashes, as well as clink-stone, and apjiarently the crumbling 
vinarccanite-tuff, besides the various volcanic fused and erupted rocks, 
have' 6nc after another and in rapid succession been found to exhibit 
a direct and necessary relation with the most minute forms of or- 
ganic existence, and that such is the case from whatever part of the 
earth these rocks arc obtained. 

The progress of the investigation is as follows : — 

A specimen of very white siliceous earth of loose texture anti 
small specific gravity, obtained from the foot of the volcano * Iloch- 
simmer’ near the lake of Laach on the Rhine, was in July 1844 for- 
warded to the author by Prof, Noggerath of Bonn for microscopic 
investigation, the specimen being suspected to contain infusorial 
remains. It appeared on examination that the whole mass, with the 
exception of a few grains of quartzose sand, consisted of siliceous 
infusorial cases, while the peculiar association of species and their 
diminutiveness, and especially the remarkable preponderance of Fm- 
mdaria viridnla, induced the author to conclude that there existed 
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some peculiarly interesting relations of the beds ; and he expressed 
a wish that a strict local investigation might be carried on with 
respect to some at least of the peculiar species obtained. M . N<)g- 
gcrath at once undertook to do this, and in the^ month of August the 
author received specimens obtained from M. Spenler of Mayen, but 
the original pits were at that time filled up, so that this first investi- 
gation was not satisfactory as regarded the locality, and it became 
necessary to have the pits re-opened. The specimensjiowever which 
were forwarded were such as to induce the author to wish for a yet 
further investigation concerning the local relations, since in some 
of them the infusorial earth appeared to be most intimately and 
strikingly mingled with volcanic tuff. 

In the months of August and September his investigations on 
these rocks were for a time suspended during a journey made by the 
author into Bohemia, where he had the opportunity of observing 
similar jjhocnornena in the field and on a grander scale. 

On this occasion he examined the vicinity of Bilin in company 
with Dr. lieuss, and found that volcanic action had there j)roduced 
great disturbances and disruptions of the stratified rocks, which ren- 
dered it very difficult to determine, at least during a hurried survey, 
the original relations of the superficial plijcnomena and the tlatt^ of 
the metamorphism. The Bilin infusorial polishing slate is howeye^ 
clearly a stratified rock, having relation to the other formations,' for it 
is seen at the top of the Kutschliner mountain, whose principal 
mass is gneiss, and which is surmounted first by a thickness of about 
twenty-five fathoms of a cretaceous marl bclongijig apparently to the 
Pliiner-kalk, and then by about ten feet of clay containing ironstone 
balls. The infusorial mass, which on the whole is about fifty feet 
thick, surmounts this clay, and presents the appearance of a mam- 
millated slate, a polishing slate, or a semi-opal, according to its 
degree of hardness. Dr. Reuss’ sections have rendered all this 
perfectly clear. The author endeavoured to find some springs of 
water which might have produced these phsenomena in modern 
times, but there was no trace of a spring on the bare barren summit, 
nor could any channel be discovered on the declivity down which 
such spring might have poured. But the amphitheatre which the 
form of this isolated hill presented was extremedy striking. Many 
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(Inliratc well-preserved organic remains of animals and plants,* somt^ 
of th(‘m known, bnt some belonging to species now extinct, distinctly 
prove that this polishing slate belongs to an ancient division of 
the tertiary period, immediately subsequent to the chalk, and at the 
same time that it was a quiet deposit in fresh water, exhibiting by 
its organic remains a gradual passage from the animal to the vegeta- 
f)le kingdom. The thin superficial coating of gravel seems to show 
that the whole has been since subjected to the action of currents 
of water. 

The environs and the springs of Toplitz and Carlsbad were also 
objects of investigation during the author’s brief stay, and he looks 
forward to a tinx^ when he may he able to follow out these investi- 
gations in greater detail ; but he was particularly struck with the 
large crater-shaped valley of Franzensbad, whose diameter is about 
four miles, and within which is the little volcanic cone of the 
Kammerbiihl. In this spot were exhibited many highly interesting 
conditions and relations, of the most minute forms of organic exis- 
tence. 

It was evident from the first glance that the infusorial siliceous 
earth played a very important part in the valley of Franzensbad. 
That it was indeed by no means a mere local phuenomenon exhibited 
the little hillocks or heaps on the surface, as had been originally 
su])p()sed, but existed as a regular and extensive deposit beneath 
the coating of vegetable soil, had been noticed before by Dr. 
Palliardi, but the author observed its extension in so many places 
besides those noticed by Dr. Palliardi, wherever the denuded sur- 
face was visible, and it appeared to be so completely an integral part 
of the turf or bog earth, that the whole valley seemed completely 
covered with it, and in fact the whole of the turf, whether its thick- 
ness is one or twenty* feet, belongs more or less exclusively to this 
formation. 

Near Franzensbad the development of Pinnularia viriclis in great 
masses of siliceous earth is extremely striking, and at the east end of 
the valley the presence of Campylodiscus clypeus is equally abundant 

* There is an extremely rich and beautiful collection of these in the museum 
in the Lohkuwitziuii palace, but the specimens have not yet bo(m desenbed. 
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ill the same manner. Similar formations were observed by the 
author to be still in progress, but the great mass of the deposit con- 
sists of the mere empty infusorial cases. Scarcely less extensive 
than these are the deposits of massive carbonate of iron jfi the 
neighbourhood of the aeidulous springs, which commonly, but hot 
always, contain fragments of Gaillonellu ferruginea. In the midst 
of the true siliceous infusorial earth there also occurs phosphate of 
iron in the form of blue vivianitc, above which the f^-mud appears, 
and is often rpiite filled with and hardened by the black iron 
pyrites. 

Here however it will be seen that neither the mineralogical nor 
the physiological conditions arc wanting for the combination of the 
materials, and the black pyrites is manifestly a local and subsequent 
formation. Whether indeed the sulphates of soda and lime in the 
water have received tJie excess of carbonate of iron after the forma- 
tion of the pyrites, or whether the Gaillonella ferruginea has ab- 
sorbed sulphuric acid given off after death by the bodies pi' the sili- 
ceous-shelled animalcules, the author leaves it to other naturalists to 
determiiK*, but he expresses his belief that the vast multitude of 
microscopic animalcules at Franzeiisbad have had a direct and im- 
portant infiuence on the local jiccuharitics observed in that neigh- 
bourhood. 

Hy such investigations the volcano in the neighbourhood to 
be viewed in a new light. It rises from the plain with a gentle 
inclination on tlie eastern side, but to the west there is a nucleus 
of cellular basalt or basaltic lava-slag rising to the summit ; the 
formation in the nciglibourhood is mica-slate. The whole of the 
eastern dome-shaped slope forms a stratified heap of light volcanic 
erupted ashes, often containing lumps of some size find also very 
small fragments of mica-slate, quartz, or \fhite pumice. Tlie im- 
pression made by viewing these phsenomena was, that the eruptions 
of cellular lava and slag, and consequently the whole slope of the 
hill, consisted of nothing more than a valley or the bed of a lake 
of volcanic origin, which existed before the outburst of lava, but that 
the valley was not destroyed by the eruption, and received no eleva- 
tion. Several experiments were made with a view of confirming this 
impression, and with regard to the stratification of the ashes it 

d i' 
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a])j)e<ar(Ml not necessary to assume any subaqueous action and subsc- 
((iicnt (devation, or any subsequent covering by water, since tliey most 
resembled the great rubbish heaps near Cahira In Egypt and else- 
where, which exhibit the same a[)pearance of regular stratification, 
and have been formed without water. 

The idea tlicrefore of a rehation between volcanic action and the 
conditions of existence of the most minute organic beings ceased to be 
a mere vague speculation, and some proof of its correctness was 
presented by gradual successive stey)s in investigation. 

On his return from his summer excursion, the author found an 
admirable and systematic collection from his correspondent at Jlonn. 
'^rhe first glance of these under the microscope showed tlicir nature, 
and the investigations at nochsimmer have gradually led to the 
following results. 

The infusorial ])olishing slate occurs on the eastern slope of the 
nochsimmer (about four miles from the Laaeher-Se(‘), between the 
roads which branch off from Ettringen to 8t. Johann and Waldcsch. 
It is interstratified between beds of pumieeous conglomerate. 

Immediately under the vegetable soil we find — 


feet. ill. 

1. Ferruginous pumieeous conglomerate 8-10 0 

2. Ttiioanic tuff 1 0 

3. Infusorial stratum (polishing slate) 0 2-3 

4. Finely-grained pumice conglomerate 0 2-3 

r>. Coarse pumieeous conglomerate which has 

been penetrated to a depth of 3 (i 

Total thickness . . 12 ft. 4 in. to 1.) ft. 


The lower pumieeous conglomerate evidently reposes on the grau- 
wacke, which with clay-slate forms the underlying deposit in the 
neighbourhood. The beds of volcanic conglomerate which enclose 
the infusorial polishing slate have a considerkble dip, amounting to 
20® north-west, and their thickness appears in some places to amount 
to as much as twenty-four feet, but the bed of polishing slate 
nowhere exceeds three inches. The upper covering seems to form 
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part of a groy basaltic lava-stream proceeding from Seelsberg. The 
author was indebted to M. von Dcclien for this information. 

A careful microscopic examination gave the following singular 
results with regard to this locality : — 

First : — Not only is the stratum of polishing slate entirely made 
n}> of the siliceous cases of infusorial animalcules, but the beds 
assoeiat(‘d witli it, consisting, as we have seen, of volcanic tuff and 
piimiceons conglomerate, are composed in great paiit of the same 
substance. 

And secondlv, the tuff and pumice conglomerate exhibit the infu- 
sorial cases in a distinctly iused condition, resembling that noticed 
by the author in some investigations made several years ago on 
infusorial earth that bad been burnt for tiles or porcelain. 

Thirty-eight species of microscojiic infusoria wa^re determined by 
tlie autlioi* from tin* lloebsimmer beds, and it seemed probalde that 
many more might be added to the list ; of these species, however, 
only two arc new, and of the remaining thirty-six, one has hitherto 
been known in Europe only as a tertiary fossil, but all the rest an* 
living European species. 

Before extending his investigations further in the determination of 
additional species from this locality, *the author thought it adNisablo 
to advance in another direction, and since the very fragments.^^’ 
volcanic rock themselves had exhil)it(*d these organic remaihs, he 
availed himself of M. Krantz’s collection at Berlin, and selected 
several different kinds of pumiee for examination. He thus obtained 
a number of specimens of voleanic ash or trass from Brohl on the 
Rhine, and he afterwards also obtained specimens of similar tuff 
from Civita Vecchia, and from Posilippo near Naples. iV.ll these he 
carefully cx.aini nod . 

The result was very striking, shice the nature of the pumice was 
apparent everywhere, and exhibited not merely that peculiar cellular 
structure which reminds the observer of fused specimens of Gaillo- 
nellfty but every minute fragment, even from the veiy middle of the 
mass, exhibited more or less distinctly the contained forms, and a 
number of species was soon added to the list of those contained in 
pumice. 
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The next step in the investigation involved the examination of 
specimens of pumice and similar volcanic rocks from the Royal 
Mineralogical Collection at Berlin, which is exceedingly rich in 
various departments of scientific mincralog}-, and here the author first 
turned his attention to the Manilla specimens, partly on account of 
the wide extension of the volcanic tuff there said to exist, and partly 
because from this locality an infusorial polishing slate had already 
been brought }iy Prof. Meyen. The result of this examination was 
unexpected, but at the same time instructive, since it taught that the 
object sought for was neither everywhere present in the same form 
nor everywhere manifest without some trouble, even when it existed 
in that form. U,nder such circumstances it appeared that a special 
examination might be necessary ; the Manilla tuff, however, did not 
exhibit any infusoria. 

Although however this was the case, M. Meyeii’s collection fur- 
nished a pumice from Santiago in Chili, marked ‘ Tollo,’ and fully 
described in his ‘Travels’ (vol. i. p. 338). This pumice forms a 
steep and almost isolated hill 300 feet high, near the volcano Maipu, 
at whose foot lies Tollo, 3000 feet above the sea. In this pumice the 
author found three species of siliceous-shelled infusoria. 

Purthcr investigation showed that a rock at Arequipa in Peru, 
near the volcano, and described by M. Meyen as being probably 
a decoinposed porphyry, was in fact a true infusorial polishing slate. 
Several decomposed porphyries are also mentioned as occurring in 
this neighbourhood, one of which is a hard specimen about five 
inches in length, from Cangallo near Arequii)a,* from which as 
many as eighteen species of siliceous-shelled infusorial animalcules 
and twelve species of Phytolitharia have been obtained. Of these, 
two of the latter group arc identical with those found at Santiago, 
but the third is not am<5ng the thirty Areqiupa species. 

The author considers it right to add that he has examined several 
specimens of pumice without finding in them infusorial remains, but 
he states that the trouble and difficulty of recognising them was at 


* This spot is 7753 foot above the sea, aud is a volcano, which, according to 
Meyen lias never eriqitcd lava, but always pumice. 
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first exceedingly great. Amongst the instances however in which his 
labours were rewarded witli success was that of a specimen in the 
lioyal Mineralogical Museum, obtained from Mexico, marked ‘ Tisar, 
clay-slate and siliceous earth.’ It consisted of a white substance 
from the \icinity of a volcano, and proved to be an almost pure 
infiisorial polishing slate, in which thirty-three species of polygastric 
infusoria and five Phytolitharia have already been made out. 

These two beds of fossil infusoria from South America and Mexico 
were the first observed from that locality, and are interesting not oidy 
by their direct relation with recent volcanic action, but also because 
they show tlie conditions under which wc may ex})ect to find the 
material in which further investigations of this kind uiay be expected 
to be successful. 

The following arc the general results of his investigations, as stated 
by the author at the close of liis first communication : — 

1. We have presented for microscopic investigation infusorial 
masses that have been fused by exposure to volcanic fires. 

2. Beneath tlio fused masses of infusorial remains other masses 

f^re found resembling polishing slate, but containing none of those 
remains elsewhere (common, which arc caj)ablc of being dissipated by 
exposure to moderate heat. * 

3. It appears that from the depths of a volcano masses of organic 
bodies have been thrown up, wdiich eitlicr, as at Moya iu'tiuito, 
contain imperfectly carbonized vegetable remains, or, in the case of 
more complete fusion, exhibit similar forms imbedded in pumice or 
tuff. With regard to the peeuliar change produced by fusion, it 
does not seem possible that the effect can have resulted in any other 
way, or by foreign organic bodies penetrating the rock while moist, 
and soon after its formation, since the appearance is peculiar, and 
can be brought about by artificial means. 

4. Organic remains have not been met with in all kinds of pumice; 
and only those appear to have been formed out of the infusorial cases 
where there has been no powerful flux present to reduce the mixture 
to the condition of glass. It will require further investigation to de- 
termine the relation of Obsidian to these pumiceous formations. 

r*. In the vicinity of many volcanoes which cither have erupted or 
do eruj)t chiclly pumice, there arc great deposits of infusorial animal- 
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culcs, which under tlic names of porcelain earth, volcanic ashes, sili- 
ceous sinter, polishing slate, mammillatcd slate, semi-opal and de- 
composed porphyry, have been considered, and generally without 
suffieient reason, as having a direct relation to the volcano. Such 
is the case in the Isle of France and the Isle of Bourbon with the 
porcelain earth and volcanic ash ; and also near Casscl, ncjir Cayssal 
in the Puy-de-I)6mc tmd in the Caucasus, and is recognised again 
in the case of the polishing slate near Bilin, where the polishing and 
mammillatcd slate and semi-opal are found, and at Arefjuipa in Peru 
with the rock described (but falsely) as decomposed porphyry. 
Other similar deposits however, as for instance that at Luzon near 
Manilla, that near Mexico, and those near Eger and Franzensbail, 
appear to have no reference to volcanic action ; and to this class also 
belongs the recently discovered polishing slate of the Laachcr-Sec. 

Of the infusorial deposits however, which arc distinctly the result 
of volcanic activity, and have sometimes been brought u]) and erupted 
from great depths, we have several examples: — 1st, that of Iloch- 
simmer near the Laacher-See (perhaps not erupted, and only exposed 
to the action of heat) ; 2iidly, the trass of the Brohl Valley (suppos- 
ed by those on the spot to be the site of an ancient volcanic eruption), 
and the similar beds from Lummerfeld ; 3rdly, the tuff of ('ivita 
^^eccliia near Rome ; 4 tidy, the pumice of Tollo, near Santiago in 
Chili, '’belonging to the Maipii volcano ; iithly, the pumice from 
Kcmmerbiihl near Eger ; bthly, the marecanite tuff near Okhotsk ; 
and also, 7thly, the same rock at Moya near Quito. 

6. At Ilochsiminer there is also a formation resendding phonolitc, 
the component parts of which have the closest relation with siliceous- 
shelled animalcules. 

7. It is extremely remarkable, that in all the various instances, 
whether in Europe, Atrica, Asia or America, in which microscopic 
organic bodies are seen to exist in direct or approximate relation 
to extinct or active volcanic action, all of these belong exclusively 
to fresh-water formations.* 

8. It appears to result from this review of the phaenomcna, either 
that in the great depths beneath the surface there are ancient de- 

In the subsequent 2)art of this article it will be teceii that an excciition to 
tliL has been found. 
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posits, perhaps of coal, formed under conditions remarkably similar 
to those now existing ; or else, which is more probable, that these 
immeasurably great masses of tiilf, pumice, trass and mud, erupted 
from volcanoes, have been sucked in by the volcano from tiij^e to 
time, ill the form of existing turf and bog, *or fen-mud, greatly 
assisted perhaps by the vicinity of freshwater lakes and jiools of 
water ; and tlien liaving been partially fused are thrown out again 
during the next eruption. ^ 

I). The invisible portion of the animal kingdom is thus found to 
})ossess a new, important and unexpected influence upon tlie solid, 
and in this case volcanic portion of the earth, — an influence which 
iniites a closer investigation, and recommends itself to universal 
attention. 


On the 21th of April IS In, Professor Ehrenberg made another 
communication to the Academy, stating the result of further investi- 
gations into the subject, partly with reference to some additional 
spf'cimens from llochsimmcr, and partly on various volcanic tuffs, &c. 
from distant localities. 

I . — On the Volcanic Infusorial Tuff (Pyrobtolite) of the llhinc\ 

Owing to the active researches of the local authorities, and' es[)c- 
cially of M. von. Dechen, the author has obtained much new infor- 
mation with regard to the Laacher-See and Hoch simmer ; and he 
states that, including a firestone forwarded by M. Noggerath, not 
less than thirty-nine different kinds of rock had been forwarded to 
him for investigation. The geological relations of these rocks he 
considers it highly essential to record ; and they are the more imjior- 
tant, since otlier objects had been forwarded "to him for examination 
from distant locahties, and a comparison of the results with what we 
know of the volcanic relations of the inland Rhine district would tend 
to a completion or riipid extention of our general knowledge of the 
subject. 

The sections at Hochsimmer are obtained from six points ; and 
the following accomit is quoted by the author from a communication 
he had received from M. von Dechen : — 
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The first result is, that the peculiar infusorial mass is not con- 
find to the one stratum first made known, although the others re- 
cently laid bare do not equal that in purity and regularity. 

“.From the relations of the originally exposed infusorial stratum, 
the immediate deposit of the whole series of volcanic tuffs and conglo- 
merates containing that bed, and resting upon the grauwackc, is dis- 
tinctly seen. 

“ The thiclyicss of the conglomerate and tuff, as far as it has been 
hitherto proved, amounts to about 27 J fathoms or 1 (55 feet ; and 
it is not likely that the whole thickness is much greater than this, 
since the grauwacke comes out to this day at no great distance 
towards the north-east. 

c 

“ Notwithstanding that the whole thickness of the deposit has not 
been penetrated at this point, there is no doubt that the series of 
deposits upon the grauwacke consists exclusively of various conglo- 
merates and tuffs of volcanic origin, having very different thickness, 
and containing, interstratified with them, several infusorial masses ; 
and the whole sequence is essentially identical with the viTy similar 
series in the neighbourhood of the Laachcr-Scc.” 

The microscopic investigation of the thirty-nine specimens' for- 
warded has led to the following results : — 

1 . The whole stratified deposit of volcanic tuff and conglomerate 
reposing on the grauwackc at Hochsiniiner, just as in the case of 
the Brohl Valley, and the similar masses on the east bank of the 
Rhine {e. g, the pumiccous conglomerate or sandstone of Engers), 
all exhibit relations with minute organic life, and arc often, to all 
intents and purposes, actually formed of microscopic animalcules. 

The relation with organic beings is of this kind : not only arc 
there complete layers of distinctly recognisable organic bodies, which 
were once the siliceous cases of infusorial animalcules, but, with few 
exceptions, every fragment of tuff not larger than a pin’s head will 
be found to contain several portions, sufficiently preserved to enable 
us to identify specific forms, and often exhibit complete shells of 
these minute beings ; sometimes also the "Vhole mass is almost 
entirely made up of them. 

In the rock at Brohl and the firestone of Bell, it is the included 
pumice wliich exhibits remains of this kind either comidetc or in a 
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fragmentary state ; and in the pumiceous conglomerate, or, as it is 
called, the sandstone of Engcrs, it is not the grey iuterstratified mass, 
but the white pumicc-likc nucleus of the conglomerate, which also 
here and there contains similar organic bodies ^though in a fragmen- 
tary condition. Many of these in the regular volcanic tuff forma- 
tions appear to have become quite unrecognisable ; but amongst the 
mass some may often be found which enable ns to determine both 
the genus and species of the little animalcule of whitli they are the 
remains. 

In most of these volcanic tuffs one may often perceive, by using 
transmitted light, green, brown or white crystals, of which the green 
lire for the most part columnar, oblique-rhomboid^l, acutely-pointed 
prisms, appearing black with reflected light, being in all probability 
crystals of augitc, while the obtuse brown crystals are more likely to 
b(‘ hornblende. Many of the tuffs contain great quantities of exceed- 
ingly small white transparent crystals in which sometimes there may 
be distinctly traced the rhombic-dodecahedral form, and these no 
doubt are sodalite, or perhaps occasionally Icucite. 

2. The masses thus characterized appear to be, as they have al- 
ways been considered, of volcanic origin. The numerous smcall crystals 
of augitc which make up so large a*part — often at least one-half of 
the whole mass — and those white kernels and particles of sodalite and 
Icucite visible to the naked eye, have hitherto been considered’ as the 
result of the action of lieat, since we are not aware of the possibility 
of such forms of the mineral being producible by aqueous action. 
The application of the microscope to this suhj(‘ct, showing that the 
condition of the siliceous infusorial cases is such as would be the 
effect of exposure to very high temperature, has fully confirmed 
this view. 

3. The stratified mass at Hochsimmer can no longer be considered 
as an aqueous formation, fused into a mass by volcanic action imme- 
diately after its deposit; since the condition of the different strata 
is not such as would be produced by such means. Several experi- 
ments seem to prove that the most perfect fusion has been effected in 
portions which are by no means the lowest in position. 

4. The tuff of Hochsimmer could not, it would seem, have been 
formed under water, because, the materials of the strata are not 

3 G 
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arranged according to the law of gravitation. The aiitlior states that 
he has made out, hy direct experiment, that the white, siliceous, 
infusorial powder by no means retains its white colour, nor does it 
arrange itself in the same way after being mixed under water with 
the fine tufaceous ash with which it is interstratified. The hollow 
cells also of these infusorial cases rise to the surface when mixed 
with coarse particles, so that some other cause than mere deposit 
from water must have produced the alternation of fine layers of these 
with beds of coarse tuif. 

If it should he said that these coarser particles of tiiif, amongst 
the fine layers of infusorial animalcules, consist of concretions which 
have formed in water from the more minute particles since tlie mass 
was deposited, or that they have been formed at all by aqueous 
action, the association with volcanic crystals, sometimes of consider^ 
able size, renders such an explanation impossible. In the same way 
it seems imj)Ossible to account for the appearance by supposing that 
ihe masses containing infusoria were deposited regularly in alter- 
nation with deposits of tuff, because the internal strueturc and com- 
position of the tuff itself, and the fact that it is often partly and 
sometimes almost entirely made up of similar organic bodies, is 
directly opposed to such a view. 

But again, it may he imagined that the infusorial animalcules were 
introduced after the volcanic deposits had been effected, and partly 
by aqueous action. To this idea, however, is opposed the fact of 
their being almost always in fragmentary condition, and in great part 
metamorphosed, — an appearance which the author has never seen in 
the rapidly forming beds of these animal remains, either in Berlin or 
in the Luneburg forest, or near Eger, however thick the deposits may 
be. The regular stratification and distinctly arranged appearance 
arc also opposed to this view; and indeed it becomes altogether 
impossible, when we consider the mingling that there is of Phytoli- 
tharia — the siliceous particles of certain minute vegetable bodies — 
which could as little form and increase in these places, or even pene- 
trate to them, as the bones of quadrupeds. 

5. The Loss in the Rhine neighbourhood appears quite distinct 
from the tuff, although it contains parts made up of organic bodies. 
It bears no appeardnee of having undergone the action of heat. 
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G. There are at this time ninety-four different species of micros- 
copic bodies recognised as forming an integral part of the Rhenish 
volcanic tuff ; and of these seventy-two are Polygastrica and twenty- 
two Phytolitharia, and all without exception consist of land or/resh- 
watcr forms. Only four or five of the whole ^number are unknown 
and peculiar. 

7. With regard to the particular species, the author remarks that 
the toothed Eunotice, viz. Eunotia triodon (having tljree teeth) and 
E. Diadema (with six teeth), have not hitherto been met with by 
him in a living state in Germany, and are generally considered as 
northern fossil forms in Sweden, Finland and North America. The 
first of them was however found living near Salzburg by the late Dr. 
Werneck, and has recently been recognised in atmospheric dust 
from the Cape de Verd Islands. There are also three species of Bi- 
biaria not now known to exist in Europe. 

8. Among those whose remains form great masses in the Rhine 
distriet may be enumerated Biscoplea comfa and Pinny (aria vindufa. 
The first is only at present known as an existing species on the 
high lands of Koordistan, bxit the other is common in a living state 
every where in the vicinity. The Biscoplea occurs also in the pho- 
nolitic incrustation of Ilochsimmcr and at Wistershan in Bohemia, 
end is also present in the ashes which have buried the ancient city 
of Pompeii ; and a very similar species is found in the tertiarjj tripoli 
of Virginia ; it is closely allied to Gaillonella crcnulata. 

The author mentions that he has seen and carefully avoided errors 
of observation arising from the resemblance of some forms of infu- 
sorial cases to fragments of crystalline bodies, such as sodalite and 
leucite, which are often present, and might readily be the cause of 
mistaken descriptions. 

9. If, after a further extension of our knowledge as to the circum- 
stances of the case at Hochsimmer, it should appear possible that 
this deposit might have been formed by a shower of ashes, or by 
projectiles consisting of a fine dust fused together into a mass with- 
out the presence of moisture, such showers occurring at intervals and 
after the lapse of short periods of time ; or if the local conditions 
should require that such ashes have been driven by a steady wind 
into a dry crater-shaped hollow, where they have been received and 
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acciiiriulated in layers, such a mode of accounting for the phjenomcna 
would best agree with the result of the author’s investigations, and 
his knowledge of the materials of which the deposit is made up. 

10.,, With regard to the very puzzling question, whence these infu- 
soria and rhytolitharia came, he suggests, partly on account of their 
including forms not now met with in a living state, that they may 
possibly have formed layers of turf’ or perhaps brown coal, which 
by some accident have come within the range of volcanic activity ; 
and owing to their incombustible and almost infusible condition 
have been erupted as showers of ashes. Such layers of infusoria he 
has already shown to exist, forming and accompanying the fissile 
coal near Sieghurg and Geistingeu on the Rhine, although on the 
Upper Rhine none have yet been determined. The tuif and firestone 
appear to have had a similar volcanic origin, but to be the result of 
erui)tions of mud in which the infusorial strata have not been repeat- 
ed, owing to their toughness. The sandstone from Engers appears to 
have been erupted in the condition of fused lumps, which have after- 
wards been united into a mass by a cement of a very different kind.* 

II. — On a remarkable Tuff of Volcanic Ashes containing Tnfuspriay 
from the Island of Asceiuion. 

The author was indebted to Mr. Darwin for several highly in- 
teresting specimens for microscopic investigation, obtained during 
his journey ; and amongst them was a singular white and soft vol- 
canic tuff obtained from an extinct volcano in the island of Ascen- 
sion. Before stating the result of his examination of this rock, tlie 
author quotes from Mr. Darwin s work the following account of the 
circumstances of its occurrence : — 

Concretions in immiceous tuff. — The hill marked in the map 
‘ Crater of an old volcano,’ has no claims to this appellation which I 
could discover, except in being surmounted by a circular, very shal- 
low, saucer-like summit, nearly half a mile in diameter. This hol- 
low has been nearly filled up with many successive sheets of ashes 

* The author here appends a tabic, in which the occurrence of each species 
in each one of the thirty-nine different rocks of the llochsimmer section is 
recorded. It wdll be found facing page 139 of the Proceedings of tho Berlin 
Academy ( Uerichte ) for 1845. 
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and scoriae of different colours, and slightly consolidated. Each 
successive saucer-shaped layer crops out all round the margin, form- 
ing so many rings of various colours, and giving to the hill a fantastic 
appearance. The outer ring is broad and of a white colour, h«nce it 
resembles a course, round which horses have been exercised, and has 
received the name of the Devil’s Riding-School, hy which it is most 
generally known. These successive layers of ashes must have fallen 
over the whole surrounding country ; but they have, all been blown 
away except in this one hollow, in which probably moisture Jiccumu- 
lated, either during an extraordinary year when rain fell, or during the 
storms often accompanying volcanic eruptions. One of the layers of 
a pinkish colour, and chiefly derived from small , decomposed frag- 
ments of pumice, is remarkable from containing numerous concre- 
tions,” I'fec. (Volcanic Islands, p. 47.) 

This singidar example of volcanic ashes met with in a tnic vol- 
canic island, insolated and situated off the coast of Africa, exhibits 
however, on a careful microscopic investigation, none of the cha- 
racters of an ordinary inorganic volcanic ash ; but, on the contrary, 
the whole mass is of organic origin, scarcely changed in its separate 
j)arts, but entirely deprived of every form of carbon, which has pro- 
bably been dissipated on the mass* being exposed to a red heat. 
This completely rainless and treeless island, covered only with a 
scanty vegetation, on which no land birds are able to exist, as we 
are informed by Mr. Darwin in bis ‘Journal,’ can hardly have had 
such a periodical supply of w'ater in this so-called ‘old volcano’ as 
to have allowed many plants to grow, since our traveller docs not 
mention the existence of their remains in that place. 

When it is considered that thirty species of organic bodies, chiefly 
remains of plants (Phytolitharia), but including also siliceous-shelled 
infusona, have been obtained from this mokt characteristic form of 
a tufaceous deposit in a circular band surrounding a supposed vol- 
cano, the phaenomcnon appears beyond a doubt very enigmatical, 
and reejuires to be considered in a somewhat new point of view in 
order that it may be solved. 

The specimens of this tuff that were examined do not merely ex- 
hibit the organic forms distributed more or less abundantly through 
the mass, but they seem actually made ui> of them, since even the 
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dust-like powder or detritus mingled with them may be considered 
as merely fragments reduced to a very fine state of subdivision. 

An examination of the specific forms determines the singular and 
very important fact, that the greater number of these are widely 
spread, reaching even to Europe, and that they arc of land or fresh- 
water origin. Eleven of the number, besides these known species, 
must also be phaced amongst the freshwater forms, and most of them 
are little siliceoijis particles from grasses, while there is not one single 
marine species to be met with amongst the whole number of organic 
bodies thus composing a rock in the middle of the ocean. It yet 
remains to be determined what the thickness of the bed is, and in 
what relation it stands to the other pumice in the neighbourhood ; 
but these infusoria can hardly be considered as having relation to the 
present scanty vegetation of the island. 

III . — On a White Volcanic Rock or Tuff from Patagonia confaiainy 
Mamne Infusoria, 

The author states, that amongst many other objects for examina- 
tion received by him from Mr. Darwin, one of them was a white 
tufaceous rock, described by Mr. Darwin in his ‘ Journar* as cha- 
racteristic of the tertiary formations of Patagonia, and covering a 
great deposit, including many tertiary shells, all apparently extinct. 
This befi (the tufaceous rock) has been incorrectly described as chalk, 
but it much more nearly resembles a deposited felspathic mass. 

The specimen examined presented under the microscope tlie 
character of a crumbling pumice or tuif containing fragments of 
infusoria. When this result was communicated to Mr. Darwin, he 
requested the author to experiment upon the mass in a more special 
manner, and forwarded specimens from Port St. Julian, Port Desire 
and New Bay, accompanied by the following remarks received in a 
letter from him : — 

I have to thank you for your remarks on the white Patagonian 
rock, and to state that for many reasons I had arrived at the same 
conclusion as yourself, that it is originally a volcanic product. Un- 
fortunately you do not mention which of the specimens of white 


1st cd., p. 20J ; 2nd od., p. 170. 



Ehrenberg on Infusoria in Igneous Rocks. 413 

stone contain infusoria, and I think I forwarded several, with their 
localities marked.* The formation is on a grand scale ; it contains 
much gypsum, it has the consistence of our chalk, but is perhaps 
somewhat softer, and it has an enormous extension. At P9rt St. 
Julian it cannot he less than 800 feet thick. Its average breadth is 
at least 200 miles, and probably more, while it extends from north 
to south at least ooO miles.” 

The author on this renewed his investigations wit)> every possible 
attention, and communicates the result, enumerating the species and 
their localities. The number of species described amounts to thirty ; 
but he states that every fresh investigation has increased this num- 
ber, and has also tended to confirm the volcanic character of the 
rock.f 

These thirty organic bodies, associated with very minute frag- 
ments of cellular glassy pumice greatly resembling them, so com- 
pletely make up the whole mass of this Patagonian rock, especially 
fit New Bay, that cither the shells or fragments of them can be 
detected in (‘very little morsel not larger than a pin’s head. It is 
also perfectly clear that they have been subjected to a high tempera- 
ture, which has burst them asunder, bent, polished and altered them. 
It is even probable that the glassy crushed fragments are also de- 
rived immediately from these organic products ; but there are here 
and there, besides these, green crystals resembling augite. r 

This mass chiefly consists of species which inhabit salt water, and 
of these many have been long known and are widely extended 
through the ocean ; but several of them are new and peculiar, and 
resemble in shape small stars. Nearly half of them are the siliceous 
particles of marine sponges whose forms are known, and of wliich 
we arc in some cases acijuainted with the origin. 

The Patagonian rock thus described is therefore manifestly a sea- 
bottom which has been subject to volcanic action. 

* The author had found these remains in all the specimens. 

t The species of Polygastrica (infusorial animalcules) amount to seventeen, 
and the Phytolitharia are thirteen. They are thus distributed : — 

Polygastrica. Phytolitharia. Total. 

10 8 18 

13 7 20 

2 1 3 


Port St. Julian 
Port Desire ... 
Now Bay 
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111 this case, as before, the spiculse of sponges, which arc always 
detached and fragmentary, can neither have penetrated the volcanic 
tuff, nor can they have been there developed in a fragmentary state, 
while ^uch a notion is still less tenable with respect to the infusorial 
animalcules. A merely elevated sea-bottom which had not been 
exposed to intense heat must necessarily have exhibited various or- 
ganic bodies, as in Oran, Sicily and Virginia, containing entire 
sponges, corals^. foraminifera and shells, and would not merely con- 
sist of fragments of pumice and of siliceous-shelled infusoria. Fora- 
minifera and all other calcareous remains arc here entirely absent, 
and they, as well as the argillaceous particles on the sea-bottom, have 
probably served partly as a flux for reducing the fused siliceous 
particles, and have partly been decomposed to form the gypsum. 

[The author then proceeds to describe several infusorial remains occurring 
in the loamy earth of Patagonia and tlie banks of the Plata, ■vvljcnce were 
obtained the gigantic mammalian remains of Edentates and other animals 
brought home by Mr. Darwin and described by Professor Owen. These are 
almost entirely of freshwater origin, and differ therefore from those found in 
the rock already alluded to. lie next mentions two kinds of Phoiiolito, the 
trass of the Siebengebirge, and the ashes under which Pomi)cii is buried, as 
all containing infusorial remains, although the number of species is not con- 
siderable ; and he concludes by alluding to a singular instance of a body 
apparently organic but not infusorial, found in the trachyte of Zimai)an in 
Mexico.' These matters not bearing directly upon the principal point in 
question in this memoir are here omitted. — Ed.] 


Sketch of the general remits of these investigations. 

1. The recent, varied and careful researches have confirmed the 
notion that there exists on the Rhine, in districts marked by vol- 
canic action, a very intimate and general relation between organic 
life in its most minute form and the results of volcanic activity. 
Crystals of volcanic origin, either pyroxene (augite), sodalite or 
leucite, are mixed up directly and intimately with the fused frag- 
ments of freshwater infusorial remains in rocks. the thickness of which 
amounts to nearly 200 feet. 

2. On the volcanic island of Ascension in the middle of the At- 
lantic, which is singularly barren of life, being entirely without 
trees and almost without water, there exists a considerable deposit 
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of volcanic ashes^ which according to microscopic analysis is clearly 
shown to be made up exclusively of organic bodies, most of them 
the siliceous parts of plants, but some of them the remains of infuso- 
rial animalcules ; and these arc not species inhabiting the se», but 
are, without exception, confined to freshwater. 

3. According to the result of numerous observations made with 
reference to various localities in Europe, Asia, Africa ^nd America, 
it appeared that the relation of microscopic organic 4jodies to vol- 
canic rocks was strictly confined to those forms known only as ex- 
isting in freshwater, and it seems also, as stated above, that this is 
the case in the island of Ascension, under very striking circumstances. 
This might have been supposed to arise from tl\p similar marine 
forms not having been yet observed, or from the mixture of other 
material at the sea-bottom having rendered the whole more readily 
fusible, and so not presenting the phenomenon for investigation. 
There has now, however, been found a volcanic formation of infu- 
sorial tuff forming mountain masses in Patagonia, and exhibiting 
distinctly its marine origin, so that this remarkable appearance of 
an exclusively freshwater origin is taken away, and the marine forms 
arc fully represented. 

1. In Patagonia this Pyrobiolite rock is developed into a terrace- 
shaped formation upwards of 800 feet high, greatly resembling the 
European chalk, although without any trace of carbonate of lime, and 
containing here and there a considerable quantity of gypsum. It 
forms apparently one of the largest uniform masses of rock that we 
know of on the earth, amongst those manifestly due to the same 
agency throughout and perfectly continuous, and exhibits everywhere, 
and is perhaps chiefly derived from, the influence of the most minute 
forms of organic existence. 

5. The Patagonian white tuff, formed perhaps during the sub- 
marine eruptions of the great Chilian and Patagonian Cordilleras , of 
the south-western part of South America, and possibly the result of 
the great and uniform jictivity of the eruptive forces which elevated 
that chain of mountains, must be of tertiary or yet newer date since 
the pyrobiolite rock reposes on fossiliferous tertiary strata. It 
would not be unimportant to subject to careful microscopic inves- 

3 H 
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tigation the fine dust which often falls during showers of volcanic 
ashes. 

6. The ashes which buried Pompeii were of freshwater origin, 
and Eieither sea-water or a sea-bottom seem to have had anything to 
do with the volcanic eruption to which they were due. The forma- 
tion, in all essential points, resembles that of Hochsimmer. 

7. From an examination of its microscopic contents it has been 
made clear that the ossiferous beds on the Plata and at Monte 
Ilcrmoso, as well as those near Bahia Blanca (both of which are in 
Patagonia), are unchanged deposits made in slightly brackish water 
— probably the result of some great irruption of the sea upon the low 
lands of the mainland. 

8. It also appears that the original trachyte of Mexico, the matrix 
of tlie fire-opal, affords distinct indications rendering probable its 
relation to organic forms, and suggesting closer examination. It 
appears within the limits of ]>ossibility that all masses derived from 
trachyte may be in a similar condition. 

9. The idea that the most minute and invisible living beings 
exercise a mighty influence on the solid igneous framework of the 
earth, — an idea which was at first only suggested, but is nOw con- 
firmed by every fresh investigation, — renders it possible that a far 
greater extension may yet be looked for, and we may therefore be 
prepared to expect corresponding results on the grandest scale. 

10. The recognition of organic influence in the case of so many 
of those rocks of which the earth’s crust is made up, renders it very 
desirable that the limits of the extent of this influence should, as far 
as possible, be marked out. The names siliceous sinter (Kieselguhr), 
mountain meal (Bergmehl), tripoli, polishing slate, paper-coal or dy- 
sodil (Bliitterkohle), limestone, semi-opal, hornstone, ironstone, &c., 
now require, not indeed mineralogically but geologically, that we 
should be able to distinguish them by some general name, so that there 
should be no danger of describing under the same appellation matter 
of very different kinds. This might no doubt be effected by speaking 
of ‘ organic or infusorial siliceous sinter,’ * infusorial tripoli,’ and 
‘ altered volcanic or imaltered volcanic freshwater or infusorial tri- 
poli ;* or we might speak of ‘ polythalamial limestone,’ ^ organic or 
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infusorial iron,^ &c. ; but all these long additions to ordinary expres- 
sions are manifestly inconvenient, and the same difficulty occurs 
with regard to the names ‘ tuff,* * volcanic conglomerate,* ‘ pumice,* 
^phonolite,’ &c. . 

The author then suggests as a convenient nomenclature, that we 
should denominate those minerals which do not exhibit either among 
their actual component parts or from the conditions of their aggre- 
gation any marks of organic existence, ^ elementary^ tripoli,* ^ele- 
mentary limestone,’ ^ elementary pumice,* &c., or together, StcecM- 
olite (elementary rock), in contradistinction to the other group, 
which we may designate Biolite (organic rock). 

True BioLiteSy however, are not those rocks and formations which 
simply contain fossils, but those which are deduced from and con- 
sist of agglomerations of organic bodies either absolutely or essen- 
tially, and wliich merely contain inorganic particles here and there 
distributed amongst them. By this name however we may correctly 
designate infusorial polishing slate, tripoli, the whole mass of polytha- 
lamial chalk, coal, kc. Fossil shells, corals and bones are sometimes 
indeed so far components of rocks as to form entire masses, but they 
arc generally extraneous, although often characteristic contents. 

On the other hand, the true ^ell -defined elementary rocks 
(Stcechiolites) arc those which have no essential and original rela- 
tion with organic existence, and only occasionally and accidentally 
contain fossil organic bodies. 

For those rocks of organic origin which have not been subse- 
quently modified by volcanic agency it would be both convenient 
and definite to employ the more special name Ilydrohiolitey while 
those, on the other hand, which have been so altered, we might call 
Pyrobiolitey or pyrohiolitic rocky earthy or formation. And if it 
should seem that a still further subdivisioh would be useful, we 
might describe such rocks as the paper-coal (dysodil), the Bdin 
polishing slate, mammillated slate, and other freshwater substances of 
this kind, HydrozoolitCy while coal, &c. might be called Ilydrophy- 
tolite. So on the other hand we might designate white chalk and 
the Sicilian marly chalk, as well as the Virginian infiisorial marl, 
Halisoolite (from its relation to marine organic life). 
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It is to be hoped that after this maimer the relations of rocks to 
their organic and inorganic elements may find a more ready and 
general expression, and that investigations which are not to the pur- 
pose, ^and collision with existing theories so far as they relate merely 
to forms of expression may be avoided, and the principles involved 
be soon distinctly recognised. — From Journal Coal Society, 

D. T. A. 


Notice on the Coal-Fields of Alabama; being an extract from a 

Letter to the President from Charles Lyell, Es(i,y F.R.S., 

dated Tuscaloosa^ Alabama^ l^th February y 1846. 

Since my arrival in Alabama I have devoted part of my time to the 
investigation of the carboniferous rocks, and have obtained informa- 
tion respecting some coal-fields, the very existence of which in this 
•stite was unknown to me in 1844, when I compiled the map of the 
Geology of the United States, published in my * Travels/ On my 
way southwards, I had learnt from several persons in Georgia that 
tlie city of Mobile was supplied with bituminous coal, brought down 
from the Tombeebee River from Tuscaloosa, a navigation of about 400 
miles. This coal is procured from the neighbourhood of l^uscaloosa, 
a place jjituated near the centre of Alabama, and more than a hundred 
miles further south in a direct line than the southern limit which I 
had assigned to the Appalachian coal-field, which I supposed to 
terminate near the great bend of the Tennessee River. 

The fact of coal occurring near Tuscaloosa had been previously 
mentioned to me by Mr. Conrad, but he was uncertain respecting its 
age ; and the circumstance of its occurrence near the Falls of the 
river, not far from the northern outcrop of the cretaceous strata, 
together with the fact of its quality being preferred to all other coal 
for the manufacture of gas at Mobile, made me suspect that it might 
prove to be of the age of the Richmond coal, which is also bitumi- 
nous, situated near the Falls of the James River, and which, as 
Professor W. B. Rogers has pointed out, is newer than the ancient 
carboniferous series. 
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In order to determine on the spot the question in regard to its 
age, I ascended the Tombecbee from Mobile to Tuscaloosa, where 
at the University I found Professor Brumby, who had examined 
with considerable care the geographical boundaries of the groduc- 
tive coal-measures and the structure of the ‘region. With him I 
made an excursion to some of the pits, or rather open quarries of 
coal, where the edges of the beds of several seams have been dug 
into by different individuals entirely ignorant of miying operations, 
but with no small success, the quality being good at the point of the 
natural outcrop, I found the coal-seams covered everywhere with 
beds of ordinarj^ black carbonaceous slate full of impressions of more 
than one species of calamite, with ferns of the genera Sphenopteris 
and Neuropterisy and impressions of Sigillarea and Lepidodendron, 
In some of the beds Stigmaria has also been met with not unfre- 
quently, and I recognise a specific identity between several of the 
most common of these coal plants, and those which I formerly ob- 
tained from the mines of Ohio and Nova Scotia. I also observed the 
complete difference between these fossil plants and those most charac- 
teristic of the newer or Virginian coal-field near Richmond, which I 
lately had an opportunity of examining on my way south. The strike 
of the coal-beds in Alabama is also,*where I have seen them, north- 
east and south-west, agreeing with the general direction of the Alle- 
gany Mountains, of which, geolo^cally speaking, they are evidently 
a southern prolongation. They are, in fact, portions of the great 
Appalachian coal-field, with all the same mineral and palaeontological 
characters, the beds having been bent into similar ridges to those of 
the Alleganies, with corresponding nips to the north-west and south- 
east ; and we have no reason to suppose that Tuscaloosa, in lat. 33® 
10' south, is the extreme southern limit of the formation, for the 
carboniferous strata are merely concealed frt)m observation south of 
this point by the lower gravelly and sandy beds of the cretaceous 
group wliich extends to Tuscaloosa, 

In the eastern part of Alabama, a zone of hypogene or granitic 
rocks separates the tertiary and cretaceous strata of the Atlantic 
plain from the older formations of the Allegany Mountains, as is 
usual Jilong the eastern borders of the United States, Tliis granitic 
formation still appears at Wetumka on the Alabama River, where 
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tlie lower cretaceous rocks, as I learn from Professor Brumby, rest 
on mica schist ; but on reaching the Cahawba further west, and the 
Warrior River at Tuscaloosa, we find the carboniferous strata con- 
cealing the granite, and coming, as before stated, into direct contact 
with the cretaceous rocks, which I have seen resting unconformably 
upon the coal at the Falls at Tuscaloosa. At this junction the creta- 
ceous group consists of beds of quartzose gravel, such as I have seen 
intimately connected with cretaceous fossils at Montgomery on the 
Alabama River. At Tuscaloosa the underlying grey, micaceous 
sandstone of the coal is full of calamites and impressions of lepi- 
dodendron and sigillaria which I beheld \^ith no small interest, as 
they constitute, if I mistake not, the extreme southern limit to which 
the peculiar vegetation of the ancient carboniferous eera has yet been 
traced, whether on the western or eastern side of the Atlantic. It 
is due to Mr. (Conrad to state, that in an outline map of the Geology 
of Alabama made during his tour in 1833, and which he presented 
to me in 1842, with permission to publish any part of it, I find the 
northern boundary of the lower cretaceous deposits in their course 
through the States marked out with considerable approach to accuracy. 

The several members of the carboniferous series which t have 
seen while in company with Professor Brumby, within a distance of 
between thirty and forty miles north-east of Tuscaloosa, consist, first, 
of productive coal-measures, containing the usual white quartzose, 
sandstones and grits, with greenish and yellowish sandstones, some 
of which are thinly laminated and ripple-marked, and contain cala- 
mites. These form the highest beds, and below them shales and 
clays predominate with several subordinate scams of coal, from three 
to upwards of four feet thick. Below these beds, of which I saw a 
thickness of many hundred feet, there lies, secondly, a great deposit 
of quartzose grit, of which millstones are sometimes made, and 
which reminded me of our millstone-grit, and of the fundamental 
conglomerate of the Appalachian coal-field. It passes downwards 
into thinly laminated sandstones and dark slates of small thickness. 
This group is succeeded (3)<by fetid limestones, with chert and 
hornstone, usually without fossils, but in some of the siliceous beds 
of which, casts of Encrinites, Producta, Orthis, and several corals 
abound. This infcricMr formation, which may perhaps belong entirely 
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to the carboniferous series, also contains still lower down a limestone 
charged with iron ; and an enormous mass of brown hematite 
appears to constitute a regular bed, and not a vein, and to be des- 
tined one day, like the coal, to be a source of great mineral wc^tli to 
Alabama. 

It would have been impossible for me, during my short visit, to 
form more than a conjectural opinion respecting the structure of this 
coal-field, still less to determine its geographical are^, had not these 
subjects been previously studied with ^eat care and scientific ability 
by Mr. Brumby. Of the extent of the coal in Alabama he published 
a brief account in 1838 in Barnard’s Almanac, and communicated the 
same to Dr. Silliman ; and from the observations which we have 
lately made together, and from his notes and information, it may be 
inferred that a section from the north-west to the south-east, passing 
through the basins of the Warrior and Cahawba Rivers, would present 
an anticlinal axis along the line of the water-shed between the 
two rivers, in the middle of which the beds are highly inclined and 
often vertical, while on both sides the productive (‘oal-measurcs 
occur in separate basins, the strata having a slight dip, and being in 
many places nearly horizontal. These views will best be explained by 
the annexed section. 


Section across the Aeauama Coal-fields. 

N.W. s.E. 

Black Warrior R. Rooks Valley. Cahawba K. 



Coal. Grit. Limestone. Grit. Coal. 

Length of section 50 miles. 

In regard to the most western of the tvfo coal-fields, or that on 
the Warrior River (the principal tributary of the Tombeebee), it 
has been found by Professor Brumby to be no less then ninety miles 
long from north-east to south-west, with a breadth of from ten 
to thirty miles, extending through >the counties of Tuscaloosa, 
Walker, Jefferson and Blount, on both sides of the Warrior River 
several branches. Throughout all this area, seams of bituminous 
coal crop out; but the number and thickness of these it has 
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as yet been impossible to ascertain, no survey having been made. 
They must however be numerous, for I saw several separated by 
a slight thickness of intervening strata at points between eleven and 
twenty miles north-east of Tuscaloosa ; and I am informed, that 
in one place in the bed and banks of the Warrior River three scams 
are exposed to view, one above the other, the lowest and largest 
being ten feet in thickness. 

The more oastem coal-field, or that of the Cahawba, is nearly of 
equal length and breadth, terminating southwards at Centreville, 
where it meets the low'cr cretaceous beds, and extending from thence 
through Bibb, Shelby, Jefferson and St. Clair counties, to the source 
of the Cahawba ^iver. In this also numerous beds of coal of good 
quality have been found, and worked to slight depths. 

A third coal-field on the northern confines of the State of Alabama, 
is that of the Tennessee Valley. It is separated from the two 
former by a broad hut low chain of mountains, running nearly cast 
and west, which intervenes between the Tennessee and the sources of 
the Warrior and Cahawba rivers. These mountains, according to 
Professor Brumby, consist of strata older than the productive coal- 
measures, and similar to those seen by me in Rook’s Valley. 

The coal on the Tennessee, above alluded to, may perhaps be con- 
tinuous with that of the great Appalachian coal-field. I hope here- 
after to ,bc enabled to give a more full account of the fossil plants of 
these Alabama coal-fields, a comparison of which, since they form 
the extreme southern limit of the carboniferous flora, with those 
of the north, will deserve particular attention. 

Lmdouy June 23, 1846. — The above observations were written at 
Tuscaloosa in February last, and sent from thence to the Geological 
Society. On my return to England I found the paper already in 
type, and about to be printed off, but an opportunity having been 
offered me of adding this note, I submitted the specimens to my 
friend Mr. Charles J. F. Bunbury, F.G.S., who immediately com- 
pared them with published plafies and the fossil plants .in the Society's 
collection. The result of his examination confirms the conclusions 
to which I had arrived, and his specific identification of several of 
the Alabama remains with well-known European fossils is highly 
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interesting. Although the decomposed state of the matrix in which 
the plants were obtained, near the outcrop of the strata where the 
shales are changed into soft, pale, laminated clays, has occasioned 
the loss of some of the Ferns and Sigillariae, Mr. Bunbury has never- 
theless been able to give a list and description of the following six- 
teen forms : — 1. Sphenopteria latifolia. Ad. Brongn. 2. S, Dubuis- 
soni? Ad. Brongn. 3. SphenopteriSy allied to the last, perhaps a 
variety of the same. 4. Neuropteris tenuifoliay Ad. Bi^ngn. 5. Neu- 
ropteris grangeriy or N, gigantea ? 6. Catamites canneeformis, 7. 

Calamitey obscure specimen allied to the foregoing. 8 . Lepidoden- 
dron elegansy var. ? 9. Lepidodendron, allied to L, dilatatuMy Foss. 

Flora. 10. Lepidopkyllum ? 11. Sigillariay decorticated. 12. S tig- 
maria ficoides, 13. Poacites ? 14. Bechera temiisy n. sp., very nearly 
allied to B. grandisy Foss. Flora. 15. Asterophyllites ? fiaedda. 
1(). PhylliteSy resembling the leaf of Sparganium. 

The palajontologist will perceive at once that no less than half of 
the species in the above list agree with well-known European fossils 
of the old carboniferous formation, and the rest belong to genera 
which are common in our coal-measures, and may perhaps agree 
with European fossils when procured in a better state of preserva- 
tion. The leaves resembling Spargaiuum, however, which arc very 
abundant, appear to Mr. Bunbury to be new. 

When we recollect that the Tuscaloosa coal is found -^in lat. 
33*^ 10' north, and that several of its most common fossils are of the 
same species as those of Northumberland in lat. 54® north, at a 
distance of nearly 5,000 miles (the broad Atlantic Ocean now inter- 
vening,) we cannot but be struck with this new proof of the wide 
extension of a uniform flora in the Carboniferous period, especially 
as Alabama is situated much farther south than any region in which 
this ancient flora had previously been studied, whether in Europe 
or North America. Geologists will therefore rejoice to learn that 
Professor Brumby is fully alive to the importance of -a more full 
investigation of the plants of the country, of which he will soon, it is 
hoped, have it in his power to form ^ large collection. — From the 
Quarterly Journal Geological Society, C. L. 
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Habitation and Destruction of the Mamimths, By Sir R. I. 

Murchison, F.R.S., &c. 

Habitation of Mammdths and their Destruction — Similar Mammoth Bu- 
rial in Western Europe — Siberian Entombment of Maminoths — British 
Anologies — Conditions of Mammoth Burial explained— Views of Lyelly 
Humboldt, and Owen — Ancient Geography of Siberia — Remote Age of 
the N, Courst^s of the G^reat Siberian Streams — Elevation of Siberia, and 
End of Mammoth Period — Fossil Quadrupeds of European Russia — 
Mammoth Clay Drift at Taganrog — Whether Extinct Bos Urns and 
Living Aurochs are the same $ — If so, its Preservation explained — Sub- 
ject of Great Fossil Mammalia concluded. 

Though mammoths occur in certain quantities on the flanks of the 
Ural, thus leading us to believe, that when alive they inhabited the 
tract where their skeletons are entombed, it must be recollected, that 
as, by other proofs, we have already endeavoured to shew the com- 
paratively recent elevation of the Ural crest, this region cannot be 
looked upon as having been rendered highly mountainous, until the 
very period when great numbers of these animals were destroyed, — a 
destruction which we believe to have been mainly accomplished when 
the present watersheds between Europe and Asia were determined. 
Let us suppose, then, that the mammoths and their associates ranged 
over these hills when they formed the elevated edge of an eastern 
continent. Further, let it be assumed (and this, indeed, is quite in 
accordance with the physical features of this region), that the greater 
number of the broad depressions which are now filled with auriferous 
and mammoth detritus, were then occupied by lakes, in the grounds 
around which these extinct quadrupeds had long lived, and into 
whose shores or bottoms their bones had been washed for ages, and 
we shall then have befdre us the conditions wliich will best explain 
the Uralian phenomenon. No one can observe what the Russian 
miner has accomplished, by damming up the existing rivers, and 
thus forming artificial lakes in every sinuous tract in which ores 
are worked, without being naturally led to the idea which we sug- 
gest, that larger and deeper lakes were formerly in existence, — ^lakes, 
in fact, which in still more primeval times fed the great rivers that 
washed the Permian detritus to the sea then existing upon the west. 
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Granting these premises, all the relations of the Uralian mammoth 
alluvia may, it appears to us, be rationally explained ; for in some of 
the most violent movements of elevation which gave rise to the pre- 
sent central watershed, we may readily conceive how,*their barriers 
being broken down, these lacustrine waters weYe poufed off, and how 
their shingly bottoms and shores, already containing bones of mam- 
moths, were desiccated and raised up into the irregular mounds 
which now constitute the auriferous alluvia. The very nature of the 
auriferous sliingle, with its subangular fragments, so completely re- 
sembles the detritus of lakes, and it is so unlike the gravel formed on the 
shore of seas, that independent of the entire absence of any marine 
remains whatever of tertiary or recent age^ all along the immediate 
eastern flank of the Ural moimtains, we have no hesitation in believ- 
ing, that the gold detritus was accumulated during a terrestrial and 
lacustrine condition of the surface. One fiict only which we have 
mentioned seems, at first sight, to militate against this view, viz., 
the deeply eroded surfaces of some of the palmozoic rocks. But how- 
ever these appearances may have been produced, it is manifest they 
could not have resulted from the denuding action of the same water 
in wliich the shingly and slightly rounded angular detritus w^as formed. 
Such abraded surfaces may, to a great extent, have been produced, 
at periods long anterior to that of which we are now treating, and 
when the edges of the palmozoic strata, first emerging from beneath 
the sea, left their irregidar and water-worn surfaces to be filled with 
terrestrial and lacustrine deposits of after days. 

In some cases, however, the denuding and abrading power of 
waters, produced both by the bursting of lakes and the change in 
the direction of the currents, must have been very considerable, for 
such alone would account for several of the appearances we have 
spoken of, and the transport of large blocks and enormous pepites 
of gold into broad lateral depressions. 

In proposuig a lacustrine entombment for the Uralian mammals, 
we are borne out by the constant position of thick masses of silt and 
clay overlying the coirser shingle. If the deposits had been sub- 
marine — even if no traces of shells were visible, there might have 
been some indications of the action of the waters — some appearance 
of a coast line ; but nowhere can the geologist imagine such a former 
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state, whilst the superposition of the clay to the shingle is best ex- 
plained on the hypothesis of formation, under lacustrine or broad 
fluviatile conditions, which eventually assumed a tranquil character. 
Such, in fact,#are precisely the cases of the great valleys of the Rhine 
and the Danube ; anU just as we have imagined that the mammoth 
lived in those Uralian tracts, when the adjacent parts of Siberia were 
occupied by lakes, so do we suppose that the like animals, whose 
bones are foun^, both in the coarse shingle of the Rhine, and in the 
overlying loss near Baden-Baden, once lived upon the grounds which 
now constitute the Black Forest, and adjacent alpine tracts, whence 
the detritus has been derived. With evidences of internal lakes and 
ancient rivers, in which the bones of some of its ancient quadrupeds 
were lodged, Great Britain, though evidently also the abode of 
mammoths, is distinguished from the Ural and Siberia, in exhibiting 
around its coasts, and even far into the interior, the proofs of the 
abode of the sea or marine estuaries during long periods. 

But we now return to the Ural. A former terrestrial surface on 
which the great quadrupeds lived for long ages, and the rupture and 
desiccation of adjacent lakes, coincident with some of the last eleva- 
tions of the chain, will, we are convinced, best explain the condition 
in which the remains of the n^ammoths are left buried on the edges 
of the uplifted ridges of the Ural, as well as in the low lands and 
great estuaries farthest removed from them. lu the depressions at 
the very foot of the chain, the mammoth skeletons are broken up, 
and their bones, together with those of Rhinoceros tichorhinus and 
Bos UruSy are rudely commingled in the coarse shingle derived from 
the mountains, or in the clay abwe it. In proportion, however, as 
we advance into the plains of Siberia, or descend into the valley of 
the Tobol and the Obe, or their affluents, these bones increase in 
quantity, and are at the same time in much better conservation. 
Even in the flat country of Siberia, about thirty versts eastward of 
our excursion on the Issetz (see p. 366), Pallas mentions the occur- 
rence of teeth, vertebrse, and bones of mammoth, and remains of 
fossil ox, as having been foun^ abundantly by the peasants at several 
localities near Tamakulsk, and the source and banks of the little 
streams Atish Suvarish, both tributaries of the Issetz. He also 
gives (from the information he received) a detailed account of the 



Habitation and Destruction of the Mammoths. 427 

order in which various beds of sand and clay there succeed to each 
other, and in which sharks’ teeth and palates of fishes also occur. 
Hence he concludes that the beds in which the bones were found 
formed the bottom of an argillaceous sea ; and that certain sjndy, 
micaceous materials, in superior beds, were walhed down from the 
mountains. Now, we cannot for a moment suppose that the great 
naturalist could have been mistaken in the marine character of the 
fish remains ; but, as he did not visit the spot hims^f,* there may 
still be some doubt that the mammoths’ bones occur in the very 
same beds with the fossil wood, sharks’ teeth, &c. ; for these, we 
apprehend, must certainly belong to the tertiary deposits of clay, 
sand, lignite, and millstone grit, of which we took leave at Kaltche- 
dansk, and which appear to extend widely into Siberia. That deposit 
is, we must thinks of higher antiquity than the detrital accumula- 
tions wliich enclose the mammoths. However this may be, the 
further the Siberian rivers are followed towards their mouths, the 
more, we repeat, do the mammalian remains increase, f until at 
length whole skeletons have been found entire, some with all the 
flesh and hair adlicrent. Unwilling, as we always were, to adopt the 
idea of Cuvier, and other eminent geologists, that entire mammoths, 
with their skin, were killed and preserved by a sudden change of 
climate, we now distinctly advocate the views of Lyell and Humboldt, 
that these creatures were the denizens of countries near to wliich 
their bones are found. J 

* Pallas derived his information respecting the order of the beds and the 
position of the remains at and near T«,makulsk, fwin Colonel llibikolf. 
Director of the Forge Kamensk. (See vol. ii., p. 392, French Edition, 
1793.) 

t SujefF, the associate of Pallas, found these mammalian remains in great 
abundance on the banks of the Obe, near the mouth of the Pittiarski, and 
150 versts south of Berezof. (Pallas, vol. iv., p. 50.) 

t For some time, the frozen mammoth found by Adams, and deposited 
in the Imperial Museum at St. Petersbuig, was an unique specimen. Since 
then, two other example# have been reported, and one of these is, wo are 
informed by Mr. Frears, on the point of arriving at the Museum of Moscow. 
The conservation of the skin is, indeed, not peculiar to the mammoth, but 
also applies to the Rhinoceros tictiorhinus, portions of whose skin and hair 
are still adherent to the bones of a fine speeimen of th^t animal, preserved in 
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The single fact of the very wide diffusion of mammoth bones over 
the surface of such enormous regions of the earth, would in itself 
lead us to believe, that those creatures had really been long inhabi- 
tants^ of such countries, living and dying there for ages, whilst their 
final destruction may have resulted from aqueous debacles dependent 
on oscillations of the land, the elevation of ridges, and the formation 
of much local detritus. In the case of the extinct species of carni- 
vora, it has b^een happily and successfully shewn by Dr. Buckland, 
that for long ages they inhabited the caves of the British Islands. 
Again, in low tracts of Yorkshire, where tranquil lacustrine deposits 
have occurred, there bones (even those of the lion) have been found 
so perfectly unbroken and unworn in the fine gravel in which they 
are heaped up (as at Market Weighton),* that few persons would be 
disposed to deny, that such feline, and other animals, once roamed 
over the British Isles, as well as other European countries. Why, 
then, is it improbable, that large elephants, with a peculiarly thick 
integument, a close coating of wool, and much long sliaggy hair, 
should have also been the occupants of wide tracts of Northern 
Europe and Asia?f At one time, it was deemed expedient to 

the Museum of Natural History ^at St. Petersburg, and deposited there by 
Pallas. On referring personally to Baron Humboldt, since the publication 
of Ids work on Central Asia, he expressed his opinion, that the perfect con- 
servatior of the skin, mustachios, and whole body of Prince Menzikoff, buried 
100 years ago in Siberia, and accidentally disinterred, ought to satisfy us 
respecting the conservation of the mammoth, by simple reference to the 
climate of that country. 

* The researches of the Bov. V, Ilarcourt, and of Mr. H. E. Strick- 
land, are most important in shewing (the former at Market Weighton, the 
latter at Cropthomc on the Avon) the co-existenco of the mammoth. Bos 
UruSy rhinoceros, hippopotamus, lion, bear, tiger, hysona, deer, &c. (all of 
species distinct from tho^e in existence), with land and freshwater shells, 
nearly all of which are identical with species now living in Britain ; thus 
proving, that no very great change of climate has taken place since these 
animals were contemporaneous. (See Proceedings of the Geological Society, 
1834, Silurian System, p. 554, and Phil. Mag., September 1829 and January 
1830.) '■ 

f This coating. Dr. Fleming has weU remarked, was probably as impene- 
trable to rain and cold as that of the musk ox of the Polar Circle. Edin. 
New Plul. Journal, No. 12, p. 285. 
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imagine a sudden fall of temperature, in order to account for the 
peculiar conservation of these creatures, by which they were sup- 
posed to have been at once frozen up in the mud into which they 
had been washed, or the morasses into which they had sunk. * 

The discovery, indeed, of a Rhinoceros tichorhinus by Pallas, with 
its skin and flesh adherent, upon the banks of the Vilgni, a tributary 
of the Lena (a portion of this rhinoceros, with the skin and hair 
adherent to the sides of the head, are now to be seen i«L the Museum 
of Natural History at St. Petersburg), and still more, the subsequent 
acquisition of the entire carcase of a mammoth, on the banks of the 
Lena, in lat. 70® N., by Mr. Adams, the details relating to which 
have been so fully given by geologists of all countries, naturally, 
indeed, led to such ideas. Convinced by their perfect preservation, 
that these animals must have lived in or near the countries where 
their bones are found, Cuvier declared it to be his opinion, that they 
must have disappeared by a revolution, which at once destroyed all 
the individuals, accompanied by a sudden change of climate. 

In England, this view was very ably sustained by Dr. Buckland, and 
particularly in his memoir on the fossil remains which occur in Esch- 
scholtz Bay, and other places on the. east side of Behring’s Straits,* 
where vast quantities of mammoths* 1)ones occur in mud cliffs, ap- 
jiarently similar to those of the mouths of the Lena, and other great 
rivers in Northern Siberia, So long as geologists were compelled to 
argue upon the nature and habits of the mammoth, as if it were similar 
to an Asiatic elephant, the opinions of such great masters were neces- 
sarily dominant. Mr. Lyell had, however, the courage to lead the way 
in taking a new and highly philosophic view of the subject, by sug- 
gesting, that the peculiar covering of these great mammals rendered 
them fit inhabitants of a northern climate, and that no greater catas- 
tro[)hes were required to account for their de*struction, than the gra- 
dual elevation of large masses of Siberia, which, la 3 dng dry the low 


* See Beechy’s Voyage^to the Pacific, vol. ii., Appendix, p. 593. Besides 
the abundant reiuains of mammoths, Dr. ^buckland describes those of Bob 
UruSy deer and horse. They occur in cliffs of mud and sand, about 90 feet 
high, winch are usually much congealed •and frozen. 
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shores and estuaries into which their bones had been washed, would 
necessarily render the climate much more intensely cold.* 

But, even if it be admitted that the climate must* have been more 
mild when mammoths lived than at the present day, there still occur- 
red the obvious difficulty, that without some entire change in the 
nature of its vegetation, of which the surface of Siberia offers no indi- 
cations, by no possibility could a great phyllophagous, or branch- 
eating animal,#- like the true elephants (which require rich Asiatic 
jungles for their sustenance), have lived in a region of fir-trees, birch, 
willows, and moss. Comparative anatomy and physiology have here, 
however, fortunately come to the assistance of the geologist ; and in 
this, as in many, other of his darkest paths, have been his surest 
beacons. Examining and comparing the composite structure of the 
very numerous teeth of the mammoth, Professor Owen has ascertain- 
ed that they possess a peculiarity in the greater portion of the dense 
enamel which essentially distinguishes them from the teeth of the 
Asiatic or African elephant, and which specially provided the mam- 
moth with the means of subsisting upon the coarser ligneous tissues 
of trees and shrubs. In short, this great zoological authority; com- 
bining the consideration of the peculiar structure of their teeth 
with the nature of their epidermis and coverings, has come to the 
conclusion that the mammoth was, by its very organization, a meet 
companjon for the reindeer and other inhabitants of the north.f 

Applying the views of Humboldt, we might well admit, that 
the rise of the Ural and Altai mountains, and with them, of enormous 
masses of the continent of As^ must have so refrigerated Siberia, 
that its forests, which, in the halcyon days of mammoths, may have 

* There is no portion of Mr. Lyell’s speculations upon ancient physical 
geography wliich has imjircsscd us with greater respect for his talents, than 
his view of the adaptation of the mammoths to a residence in the former 
Siberia ; and wo rejoice that the gcolo^cal evidences we have brought to 
bear upon tho question essentially sustain his inference. See Lyell’s Princi- 
ples of Geology, 4to cd., vol. i., pp. 141, l.^O, et seq.ym\iere tho whole question 
is discussed with reference to Dr. Fleming, and other zoologists. 

+ See Owen’s History of British Fossil Mammalia and Birds, 1844^ p. 261, 
et. seq. 
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extended in certain promontories to near the Icy Sea, had neces- 
sarily shrunk back to their present limits, and left these coasts 
entirely to the reindeer and its mosses. But to require our belief 
that the mammoth ever Iwed in the northernmost tracts of Siberia 
is uncalled for, since geologists well know that the wide and low 
tracts of northern Siberia, in which its remains arc most abundant, 
were then evidently beneath the sea ; and the bones must have been 
drifted thither, and possibly for some distance.* YeUif we suppose 
that these animals lived on certain lands, as in Ural and the north 
trending chains, up to GO® and 65® N. lat. (which facts and physical 
conditions warrant), we are still indebted to Professor Owen for 
having removed the greatest of all the difficulties which previously 
environed the problem ; since there is no longer any objection to the 
mammoth being an inhabitant even of the Arctic circle, provided 
(and there are still such examples in Europe), fir-trees and shrub-like 
vegetables could exist in such latitudes. 

From the physical structure of the region, we arc, indeed, entitled 
to suppose, that not only the Ural and Altai mountains, but also 
their advanced northern ridges and plateaux (a half or two-thirds 
of Siberia), formerly constituted a region covered with forests, like 
those of the Ural, in some parts, afld with brushwood steppes in 
others, from which whole herds of mammoths, as suggested by Mr. 
Lyell, would naturally migrate in the summers (even now intensely 
hot) to the embouchures of the great streams and edges of the then 
Arctic sea. Such might have been, we may add, the position and 
condition of some of these creatures at the periods when, as we have 
imagined, the highest ridges of the Ural were thrown up, followed 
by the rupture of many lakes, and the consequent inundation of large 
tracts of the flat country, previously frequented by these great herbi- 
vorous animals. During their long occupanby of these lands, my- 
riads of their carcases must, doubtless, ha ve been washed dovni by 
the rivers, and buried in local mud and alluvium — ^in such positions, 
in fact, as they are found along the banks of the Sosva add the tri- 
butaries of the Qbe, before alluded to. « Others, reaching the mouths 

* Marino remains were found by Pallas, associated with mammoths’ bones, 
in numerous places, and about 70® N. lat. 

3 K 
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of the streams, may easily have been transported into the estuaries, 
and even, by the power of such volumes of water as are poured forth 
into the glacial ocean by the Obe, the Yenisei, and the Lena, borne 
out fjr to sea, and there lodged in former mud banks, wliich now 
constitute the shores of New Siberia, where thousands of bones of 
these mammals arc interred.* If the power of drifting the bodies of 
animals to great distances be assigned to any rivers (and mariners 
have seen floa/ing carcases in the ocean very far removed from the 
lands from whence they came), in no part of the world is it more 
probable that such operations may have been carried on upon a 
gigantic scale, than from tlie northern shores of Siberia, where such 
enormous rivers must have continuously extended their influence to 
several degrees of latitude beyond their mouths, and where the na- 
ture of the climate is singularly favourable to the conservation oi' 
animal substances. 

And here let us say a word more on the ancient physical geo- 
graphy of this region. Such as are the present north-flowing courses 
of the great Siberian rivers, such, we affirm, they must have 
been from the very earliest periods — from the time, in short, when 
the palaiozoic rocks constituting the Altai and Ural mountain^, and 
their dependencies, were raisbd into dry lands, never more to be 
depressed beneath the waters of the ocean. Infinitely the loftiest 
and th^ grandest of these chains, the Altai, with its snowy peaks 
(yet void of glaciers), ranging from west to cast, is the great southern 
watershed from whence the Siberian rivers must, we say, have flowed 
from south to north during long ages, whilst the peculiarity of all 
the great counter-forts or adfvanced ridges of that miglity chain, 
consists in their being composed of palaeozoic, metamorpliic, and 
igneous rocks, which equally extend from south to nortli in a number 
of long, low, meridiah, parallel ridges. These north and south 
ridges, of which the Ural is the westernmost, thus encase each 
river, and, preventing its flexure to the east and west, have neces- 

* See admiral Wrangel’s Vojjrage for a description of the sands and mud 
of the ^‘Tundra” (evidently all ancient marine sediment), in which tho 
mammoth bones are found on the continent, including liis coppanion, 
Anjou’s, account of their enormous quantity in the isles of New Siberia. 
(English edition, translated by Mrs. Salunc.) 
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sarily determined its course to the glacial ocean, from epochs long 
anterior to the creation of a mammoth. 

Looking to their low altitude above the sea, their muddy and 
sandy composition, and also to the discovery by Pallas of marine 
remains in many of them, we must believe that aU the low promon- 
tories between the Obe, the Yenisei,* and the Lena, which lie 
northwards of the ancient ridges and plateaux, were under the waters 
arid estuaries at the periods when the mammoths ringed over the 
Ural, the Altai, and the adjacent regions of Siberia, then above the 
sea.f Such of these creatures as were entombed in masses of 
tenacious clay at the mouth of these estuaries, would necessarily be 
preserved almost intact, whilst the desiccation and elevation of such 
mud banks, accompanied by an increase of cold, due to the raising 
up of a large terrestrial surface like Siberia, would thoroughly well 
account for the occasional conservation of their thick hides, and 
ranch of their animal matter. 

Whether, then, we argue from the evidences presented to us in 
the Ural chain and its flanks, from the ancient geography of Siberia, 
or from the natural history of the mammoths, and their adaptation 
to existence in the same parallels of latitude as those in and near 
which they arc now found, we can, it tl^pears to us, arrive at no other 


Wc write Yenisei, like all other Kussian words, as it is prrnounccd. 
The German J, as used by Pallas and the early German explorers of distant 
parts of liussia, has, unluckily, found its way into all English maps. Pallas 
states, that the fossil bones wliich fall from the high cliffs of the Yenisei, 
opposite Krasnoyarsk, are so numerous, Miat, on decomposing, they form a 
.substance which he calls “ Ostcocolle.” (Vol. iv., p. 443. Fr. Ed. Sec also 
Appendix to Beeche’s Voyage.) 

f The definition of the outlines of tlic land and sea during the mammoth 
period, or the extent to which marine estuaries entered into tlic continent 
of Siberia, including possibly even a separation of the Ural from the Altai, 
can alone be determined by the united labours of many observers. If the 
data of Pallas respecting the grounds on the lower region of the issetz 
river, which is covered urith black earth, may not also have been under an 
arm of the sea ^ot that period. At the same time, wo think that the 
granitic hills between Miask and Troitsk and the chain of Kara-Edir-tau, 
both of wliich arc destitute of any traces of marine sediment, must have then 
been above the waters. 
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conclusions than those which we have endeavoured to sustain ; and 
wliich, in fact, do not imply, even as great an oscillation of land 
within this comparatively modern period, as would be required to ex- 
plain the surface phenomena of most other parts of Europe with 
which we are acquainted. In truth, the uprising of Siberia en 
masse'* to the height of one or two hundred feet above its general 
level, when mammoths lived, will amply suffice to explain both the 
desiccation of its northern shoves into the mud of which the fossil 
terrestrial remains had been washed, and the increased cold over that 
vast mass of continental land. 

In the mean time, we may repeat, that whether discovered in the 
gravelly detritus or clay on either dank of the Ural, in the high 
banks of the great streams which respectively flow into Asia and 
Europe, or in still greater quantities on the sides of the estuaries of 
the great Siberian rivers upon the glacial ocean ; in all cases, we 
find the mammoths entombed in materials, which, whether coarse 
lacustrine shingle near tlie mountains, or mud and sand at a distance 
from them, all announce, in the most emj)hatic manner, that these 
great creatures lived in lands adjacent to lakes and estuaries, in 
which, during long ages their bones were interred, and were 
sometimes carried out to sea; and commingled with oceanic re- 
mains. 

Though we now take leave of the Ural chain, we will terminate the 
subject which occupies us, by giving a brief abstract sketch of the 
manner in which the great extinct mammals are distributed over 
European Russia. 

Fossil Quadrupeds of Russia in Europe , — Far from being peculiar 
to the Ural mountains and Siberia, the remains of mammoths, and 
other lost quadrupeds, have been found over very considerable regions 
of Russia in Europe. F&llas had long ago mentioned several localities 
where such mammalian remains have been observed. Though wc 
ourselves are acquainted with situations in which they have been 
found, in the governments of Moscow, Vladimir, Perm, &c. ; we best 
know them through the collections formed in the Imperial Museum 
of Natural History of Moscow, where, under the auspices and direc- 
tion of our venerable friend Dr. Fischer, they have obtained* a just 
celebrity. 
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111 Russia/as in every other great region which has been examin- 
ed, the races of lost mammals present some types which connect her 
former lands with those of other countries, associated with forms 
which are jieculiar to her. Thus, whilst, in common with America, 
Russia contains the Mammoth and Mastodon ;»and in common with 
Britain, the Elephas livimiyenimy Rhinoceros tichorhhiuSy Troyontheri- 
WRy beaver, bear, elk, &c,, she once possessed generic forms, as 
Merycotherium and Elasmotheriumy which have hitherto been found 
elsewhere. Russia is, indeed, as peculiar in her possessions of the 
latter extraordinary j)achydcrm as South America is for the Mylodon 
and Ghjptodon,^ 

The lost races of mammals which have been detected in Russia in 
Europe are found, we have* said, in exactly the same sort of detritus 
as that in which they occur in the flat northern tracts of Siberia, or 
near the mouths of its great rivers. In all the central and southern 
parts of Euroi)can Russia, there are no high ridges of elevation, and, 
conseciuently, no coarse local detritus, like that on the flanks of the 
Ural, so that the mammoth alluvium assumes the same aspect as in 
the distant plains of Siberia, where it is equally removed from dis- 
turbing causes. Here, however, it is equally evident, that such allu- 
vium has been the result of currents.of water, for it is piled up, and 
often tumultuously, in great thicknesses, and constitutes the chief 
banks of most of the streams, as well as the covering of numerous 
plateaux. Occasionally, indeed, the coarser clay drift passes "upwards 
into finely levigated silt, whicli, in certain tracts, may be represented 
by the rich black earth or tchornozem, of which we shall treat at 
some length in the last chapter. In illustrating the ordinary charac- 

* Tho geological position of Lophiodon Sihericuniy which is stated to have 
been found in a calcareous formation in the government of Orenburg, is 
doubtful ; if it be inioccno, or eocene, it accords with the beds containing 
Lophiodon in Continental Europe and England. Elasmbtherium may be 
said to bo as peculiar to Russia as M ylodouy to South America ; but 

we are informed by Professor Owen, that there are no existing analogues 
in Bibcria to illustrate Aie Elasmotheriun^, like the slotlis and armadillos 

m 

of South America, •which explain tho affinities of tho Mcgatherian animals. 
Bee I’refessor Owen’s most remarkable work on the Mylodon, (4to, London, 
1842.) 
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ter of the mammoth alluvia of European Russia^ we cannot, perhaps, 
do better than cite the example of Taganrog, because, exceedingly 
remote from the regions we have been considering, and indeed, from 
any mountains, it there forms the summit of abrupt cliffs on the Sea 
of Azof, its relation^ to the underlying strata being well exposed. 
This mammoth drift is just as completely separated from any deposit 
resulting from existing agency, as the auriferous detritus and coarse 
clay on the sides of the Ural hills, or as the high mud-banks forming 
the cliffs of the great Siberian rivers and estuaries, for it covers the 
whole of the coast plateaux, the present adjacent river Krinka, and the 
Sea of Azof, being 100 feet beneath it. In truth, like similar drift 
over wide spaces of Central and Southern Russia, it is distributed at 
various levels, and most clearly indicates considerable submergence at 
the period when these animals were destroyed. Such facts as to the 
nature and distribution of the entombing materials which occupy 
cliffs high above the low valleys, compel us to believe, that the greater 
part of this low continent, unlike the Ural and the higher portions of 
Siberia, was not dry land during the existence of the mammoths, or 
in the period immediately antecedent to our own ; but was then ra- 
ther ill the same subaqueous condition as the low lands of northern 
Siberia, when the mammoths’ • bones were there transported into 
estuaries. Hence, we think, that many of the mammalian remains 
to which we now allude, may have been transported into adjacent 
lakes and estuaries by rivers ; and, in some instances, carried out 
great distances to sea from the surrounding lands ; the Ural (inchid- 
ing a large tract of Permia) and Siberia on the east, the Crimma* 
and Caucasus on the south, ^ the Carpathian mountains on the 
west. 

* Sec Demidoff, Voyage dans la Jlussie Meridionals, vol. ii. The reader 
will there find an account of the remains of bones of mammoth, bos, Ursus 
spekms, horse, &c., as interred in a reddish coloured argillaceous drift near 
Odessa (Terrain Clysmien), which covers the surface, and enters into the 
clefts of the subjacent tertiary or steppe limestone. M. Huot, the author of 
that description, refers tliis deposit to lacustrine waters. Ho also found the 
Mastodon anyustidens associated with the mammoth at Kamisch Burun, 
near Kertch. Those animals lived, of course, in the adj^iccnt high groSnds of 
the Caucasus and Crimsca (sec our remarks thereon, p. 304). 
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But, besides these former encompassing lands, there are certain 
tracts within Russia, which, though now of no great altitude, arc so 
exempt from debris and drift, that it is natural to infer they may 
have formed low islets in the ancient waters which covered th^ great 
mass of the present lands. This view we would support by an 
illustration .drawn from natural history and the nature of the 
ground. 

Of all the remarkable cpiadrupeds which ranged (\vcr continents, 
one species only now remains alive (and this point even is doubtful)* 
to connect the historic era, or the present outline of the land with 
that which preceded it. This is the Bos Unis (Aurochs) or primeval 
ox, whose bones arc so frequently associated with those of the 
mammoth in different parts of Russia and many parts of Europe. 
But if the species be the same, how has this exception been made, 
and how have herds of these oxen been preserved in a living state ? 


* Notwithstanding the deep interest attached to the Uos Aurochff, whicli 
may, wc suj)])Oso, prove to be the only existing remnant of the great quadru- 
peds of former days, tlicrc docs not exist a single bkelcloii or stuifed 
specimen of the s-pecics cither in Franco or the British Isles. As far as 
l^iigland is concerned, this rej)roach is 3,bout to be removed through the 
inuniliconce of the Fmperor Nicholas, who, at the request of Mr. Murchison 
(graciously suj)portcd by his Imperial Highness the Grand Duke Michael), 
has directed that a fine animal, selected from the unique herd now living 
in the forest called Bialavicja, should be killed, and hi.:, skin and skeleton 
sentito the museum of the Koyal College of burgeons. It may not be known 
that without a stringent ukase to prohibit its annihilation, the peasantry 
of Lithuania would long ago have cxteriHinatcd this noble species. Though 
wc have been led to believe in the specific identity of this Lithuanian 
Aurochs with the extinct Urus ( Urus priscus of Bojanus and V. Meyer), 
that opinion is not generally admitted. But wc muy hope that the question 
will be set at rest, as soon as l*rofcssor Ow'cn has the means of testing it. 
If the living Aurochs be the real descendant of the great fossil animal, it 
might, judging from the usual difference of size, be considered to have 
degenerated ; though in the IMusoum at Warsaw, where wc have seen three 
specimens which are th^re preserved, one^of them is nearly double the size 
of the other two. ■•We ourselves procured a very remarkable front and 
horns uf the Bos Aurochs, found in the gravel west of Perm, with mam- 
moth’s teeth, and M. tiommaire de Hell, also, found a fine head of the same 
in the steppes between the Sea of Azof aiiS the Caspi!tti. 
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Looking at the forest of Bialavieja* in Lithuania as the only locality 
in which this species now exists, and seeing that it is not far from 
the edge of the southern granitic steppe, we cannot avoid theorizing 
on a qontingency by which some of these creatures may possibly have 
been preserved. That granitic steppe, the rocks of which we know 
to be of the highest antiquity, since they have even afforded materials 
for the construction of some adjacent silurian strata, is in many parts 
so completely devoid of all superficial covering, and so entirely differs, 
in that respect, from the thickly overspread tracts upon its north and 
south, as to justify the inference that it was never depressed beneath 
the waters since the beginning of palaeozoic era, but escaped the sub- 
mersions which affected all the surrounding regions of Russia in 
Europe. Some individuals of the Bos Urns may therefore, we con- 
ceive, have been dwellers in this granitic ridge, until the retirement 
of the surrounding waters enabled them, or their descendants, to rc- 
pcoj)lc the new jungles and forests of the fresh formed ground ; and 
thus we could explain, by reasoning from geological appearances, 
how it happens that they arc now found Ihing in the forests of Li- 
thuania. Attacliing however, no great value to this speculation, 
wliich may prove useless, if the living species is found to be diffi^rent 

* Count V. Krasinski, the autlior of the “History of tho Reformation 
in Poland,” prepared, at tho request of our friend Colonel Jackson, a 
very interesting account of this forest and its inhabitants, from which wo 
extract the following data. Tho forest of Bialawieza (Rialavieja) is in 
the government of Grondno on the river Narevka, and lying between tho 
towns of Orla, Shereshef, and Prujani, occupies a space of about 29 German, 
or 145 English square miles. IlavKig been an ancient hunting ground of tho 
kings of Poland, it has been preserved in its wildest pristine state. Tho 
Aurochs {Zubr in the Polish language) was always peculiar to Lithuania, 
if not to this very forest. According to the earliest records, it was clearly 
distinguished from the native wild ox or Tur (an animal possibly similar 
to the wild ox of Chillingham in Northumberland), which appears to have 
been much more common, even in the sixteenth century, than tho Zuhr or 
Aurochs. An ancient picture in the possession of the last King of Poland, 
represents King Ladislaus Jajell^m presenting a live Zubr to tho fathers of 
the Council of Constance ! thus proving that it was very ^fe in tho beginning 
of the fifteenth century. (See also Mem, Descrip, sur La Foret df Biala' 
wieza par le Baron de Brinnen ; published at Warliaw in 1828, at which 
time, it was believed, that 875 heads of Zuhrs were still living in the forest.) 
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Contributions towards a Flora of Ceylon, By George Gard- 
ner, Surgeon^ F. L, S,^ Member of the Glasgow Philoso- 
phical Society y Corresponding Member of the Royal Bota- 
nical Society of Ratisbon^ of the Horticultural Society of 
London, of the Natural History Society of Mauritius, and 
Superintendent of the Royal Botanical Gardens, Ceylon, 

ORD, NAT. TERNSTROMIACEiE. 

Previous to my arrival in Ceylon only three species of this 
natural order had been made known to Botanists as natives 
of the Island, viz. Eurya Ceylanica, R.W., Cleyera lasiope- 
tala, R.W., which I now refer to Eurya, and Gordonia Cey- 
lanica, R.W. Since then I have added seven additional 
ones, all of them new, with the exception of one, Cleyera^ 
gymnanthera, W. & A., which is likewise a native of the 
Neilgherry mountains, and the only one of the Ceylon species 
which ranges beyond the limits of the Island. One of my 
new species, formifig a new genvis, was recently published 
in this Journal” under the name of Garria speciosa, Gardn. 
Mooli, in his Catalogue of Ceylon plants, enumerates, under 
the name of Cistus lobatus, Cochkospermum Gossypinum DC., 

VOL. VII. NO. XXVIII, JANUARY, 184^. 3 M 
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but it is not truly a native, being only found in the vicinity 
of temples, and now, moreover, it is removed by Lindley 
from Ternstromiaceay and more correctly referred to CistacecB. 
Mr. Bennett, in his recent work on Ceylon and its capabi- 
lities,^^ gives a coloured drawing of a species of the genus 
Theay which he says was found growing wild at Batticaloa, on 
the east side of the Island. The figure is certainly that of a 
species of Tea^ and resembles much more the Assam than 
the Chinese plant. During a recent visit which I made to 
Batticaloa, I did not meet with it in my botanical rambles, 
nor did any of the English residents there know any thing 
about it. As I iannot believe Mr. Bennett to be guilty of 
imposition, I hope that it will some day reward my re- 
searches. It is very likely a native of the mountains inland 
from Batticaloa, which I have not yet visited. If found, it 
will form a valuable addition to the Flora of Ceylon. 

EURYA, Thunb, 

The genus Eurya was established in the year 1789, by 
Thunberg, in his Flora japonicay for the reception of a single 
species ; but since then, and that principally within the last 
few years, many others have been added to it from the^Eastern 
Islands and various parts of the continent of India. It has 
not, however, so far as I am aware, even been suspected by 
botanists that this genus is i^lentical with Frezieray a genus 
established by Swartz, at a later period, in his Flora Indiae 
occidentalisy for the reception of two West Indian plants. 
I was first led to suspect that these genera were not distinct 
from the great resemblance they have in habit 5 and after a 
more particular examination of several West Indian and 
South American species of Freziera which I possess, as well 
as the detailed descriptionSfUnd beautiful figures of five species 
in the Plantes Equinoxiales” of Humboldt" and Bonpland, 
I do not find a single character by which to distinguislf them 
from the Euryas of the Eastern world. The dioecious cha- 
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racter ascribed to Eurya is not constant^ and even if it were, 
would not constitute a generic distinction. I posses, in my 
private herbarium, all the hitherto described Indian species 
but one, besides several undescribed ones ; and one ^f them 
I find to be truly hermaphrodite, while* on the other hand, 
Macfadyen, in his Flora jamaicemis^ has lately described a 
dioecious species of Freziera^ and I find the same character 
to belong to a new species from Bolivia. * According to 
Endlicher the embryo of Eurya is exalbuminous, and that 
of Freziera albuminous. I find it in both to be enclosed in 
a thin coating of fleshy albumen. I therefore propose that 
the two genera should be united, and for ^vhich Eurya, as 
being the oldest name, must be retained. Freziera may 
still be adopted as the name of the section under which the 
hermaphrodite species will rank. 

The Eastern species of Eurya resemble each other so much 
in general appearance, that it is a difficult matter to find 
characters by which to distinguish them. The leaves do not 
afford good distinctions : more dependance is to be placed on 
the parts of the flower, but pal-ticularly the style and stig- 
mata. The existence or non-existence of hairs on the young 
shoots, taken along with other characters, is also vi^uable. 

EURYA, Thunb, 

Freziera, Swartz FI. fnd. ^Occident. 2. p. 971. — Eroti- 
OM, Solaftder ex Swartz Prodr. p, 85. 

Section I. — Eueurya. Flores dioici. 

1. Eurya elliptica, Gardn. 

E. ramulis teretibus glabris, foliis ellipticis obtuse acumi- 
natis retusis basi^obtusis margine subrevolutis mucronato- 
serrulatis conaceis glaberrimis, fioribus axillaribus geminatis 
brevfter pedicelhitis glabris sepalis late ovato-suborbiculatis 
obtusis, petalis ellipticis, staminibus 5-6, antheris ovato- 
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cordatis breviter apiculatis^ stylis brevissimis^ stigmatibus 3 
reflexis. 

Hai^ — A dames Peak, at an elevation of about 7,000 feet. 
Flowers in March.^ 

Descr. — A shrub 6-8 feet high, entirely glabrous. Leaves shortly 
petiolate, 2-2 i|;iches long, 15-18 lines broad. 

Obs. — Very distinct from any described species, but seems 
to approach E. reticulata^ Krthls., a native of Sumatra. 

2. Eltrya membranaci£a, Gardn. 

E. ramulis teretibus pilosiusculis, foliis oblongo-lanceolatis 
acuminatis, acumine obtusis retusis, basi acutis membranaceis 
obtuse mucronato-serratis, costa media subtus pilosiuscula, 
floribus axillaribus 3-5 breviter pedicellatis glabris, sepalis 
orbiculatis emarginatis mucronatis, petalis ellipticis, stamini- 
bus 12-14, antheris sagittatis acutis, stylis brevis, stigmatibus 
3 reflexis. 

Hab. — Elephant plains, and on the descent from the Hor- 
ton plains to Galagaraa. Flowers from October to February. 

Descr. — A large straggling shrub, with slender branches. Branch- 
lets round, slightly pilose. Lecmes shortly petiolate, inches 

long, 10-18 lines broad. 

Obs. — ^This species ^resembles E. angustifolia^ Wall., but 
the structure of the flower is very different. It is perhaps 
too closely related to the following species. 

3. EuRYA CJpYLANICA, H*W. 

E. ramulis teretibus pilosis, foliis oblongis acuminatis, 
acumine obtusis retusis, basi acutis coriaceis iviargine revdlutis 
obtuse mucronato-serratis, costa media pilosa, floribus axil- 
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laribus 2-4 breviter pedicellatis glabris, sepalis rotundatis 
eraarginatis, pctalis obovatis, staminibus 14, antheris oblongis 
obtusis, stigmatibus 3 subsessilibus redexis, bacca globosa 
pilosiuscula. 

Eurya CeylanicQy R, Wighty Illust, of lud. Bot. lyp. 98. 

» 

Hab. — Pussilavva, Newera Ellia, and Adames Peak, at an 
elevation of from 3,000 to JjOOOfeet. Flowers all the year. 

Dkscr. — A shrub 12-16 feet high. Branchlets round, pilose. 
Leaves shortly petiolate, 2-3J inches long, 12-18 lines broad. 

4. Eurya parvifolia, Gardn. 

E. ramulis subflexuoso-ancipitis pilosis, foliis parvis obo- 
vato-ellipticis obtuse acuminatis retusis margine valde revo- 
lutis acute mucronato-serratis, floribus axillaribus 2-3 sub- 
sessilibus, sepalis orbicularibus emarginatis glabris, petalis 
obovatis, staminibus 9, antheris ovato-cordatis obtusis. 

Hab. — Common on the margins of streams between Newera 
Ellia and the Horton plains. Flowers in February. 

Descr. — A shrub 3-12 feet high. Branches round, covered with 
bla#k patent hairs. Leaves shortly petiolate, 9-15 lines long, 6-8 
lines broad, glabrous, or with the mid-rib occasionally slightly 
pilose. 

Obs. — A very distinct species, easily recognised by its , 
somewhat two-edged branchlets and small leaves. 

To this Section also belongs all the Indian species with 
which I am acquainted, viz. E. acuminatay DC., E. angusti- 
foHuy Wall., E. Rdbffburghiiy Wall,, F. tristylay W. and A., 
E. Wightianay Wall., besides what I believe to be two new 
specie's from the; Neilgherries, two which I possess from 



446 Contributions towards a Flora of Ceylon, 

Griffith from Malacca^ Freziera dioica, M acf., and Pentland^s 
11 . 193 from Bolivia. 

Section IL — Freziera. Flores hermaphroditi. 

5. Eurya lasiopetala, Gardn. 

E. arborea, foliis oblongo-lanceolatis obtusis vol subacu- 
minatis retusis inargine revolutis minute denticulatls glabris, 
floribus axillaribus solitariis, pedicellis elongatis cernuis apice 
incrassatis, petalis extus sericeo-tomentosis, staminibus nu- 
merosis, antheris linearibus mucronatis pilosis, stylis elongatis 
filiformibus, stigmatibus 3 cylindricis obtusis, bacca globosa. 

Cleyera lasiopetaloy R. W,^ Illust, 'Ind. Bot. \ , p, 99. 

Hab. — Rambodde pass, Newera Ellia, and the Horton 
plains, at an elevation of from 5,000 to 6,000 feet. Flowers 
in May. 

Descr. — A tree 20-30 feet high. Branches round. Leaves alter- 
nate, petiolate, pennivenous, with coarse reticulations, about 4 ipches 
long, and from 9-12 lines broad, the margins very much re volute at 
the base. Pedicels 10 lines long. Calyx bibractiolate at the base. 
Sepals 5, free, imbricate, roundish, nearly equal, reticulated, mar- 
gins membranous, externally sericeo -pilose, lines long. Petals 5, 
hypogynous, alternating with the calycine segments, between elli^oti- 
cal and orbicular, slightly cohering at the base, sericeo-tomentose ex- 
ternally, except the margins wliich are glabrous, 6 lines long, with 
an imbricated aestivation. Stamens numerous, adhering in a single 
series to the base of the petals : filaments complanate, 2 lines long. 
Anthers introrse, linear,*’ 2-celled, mucronate, covered with scattered 
erect hairs, attached by the basc^ and dehiscing longitudinally. 
Ovary free, 3-celled. Ovules numerous, campylotropous, attached to 
two placentas which project from the inner angles of the cells. Style 
filiform : stigmas 3, cylindrical obtuse. Berry dry, globose, 5 lines 
in diameter, crowned by the persistent style, 3-celfed, but apparently 
6 -celled, from the protruded plantse reaching ^nearly to th^ outer 
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parictes of the cells. Seeds numerous, pendulous, somewhat ovate, 
flattened ; testa crustaceous, black, pitted, shining. Embryo cylin- 
drical, homotropous, curved in the axis of scanty fleshy albumen : 
Cotyledons and radical superior. 

Obs. — T his tree was some years ago described by Dr. 
Wight as a Cleyera^ but its single series of stamens and numer- 
ous ovules and seeds distinguish it from that gJnus. It agrees 
perfectly with Eurya^ and is the largest flowered species I am 
acquainted with. 

To this section also belongs the seven species of Freziera 
described in DeCandolle^s Prodromus., and F. integrifolia. 
Benth. in Plant. Hart. 18. 

CLEYERA, Thunb. 

1. Clever A emarginata, Gardn, 

C. tola glabra, raniulis dichotoinis, foliis obovatis vel ellip- 
tico-oblongis obtusis cinarginati^ basi cuneatis coriaceis mar- 
gine valdc revolutis integriusculis vel versus apicem sub- 
crenulato-serratis, floribus axillaribus solitariis ebracteolatis, 
sepal is petalisque glabris, antheris glabris apice cmarginatis, 
stj^lis 2 distinctis. 

a. Latifulia^ foliis late obovatis indistincte crenulatis. 

Angustifolia^ foliis elliptico-oblongis crenulato-serratis. 

Hab. — Var. a. Margins of streams between Adames Peak 
and Newera Ellia : Var. jS* Banks of streams Horton plains. 
Flowers in February and March. 

Descr. — A shrub W)-16 feet high. Branches dichotomous, round. 
Leaves crowded ^t the ends of the branchlets, alternate, petiolate, 
obovate, or elliptical- oblong, obtuse emarginate, cuneate at the base, 
margins revolute, 'obtusely crenatO|-serrated from the middle up- 
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wards, coriaceous, glabrous, veinless, 14-2J- inches long, 9-15 lines 
broad, dark green and shining above, pale green beneath ; Petiole 
flattened, 2-4 lines long, of a purplish colour. Pedicels axillary, 
solitary^ terete, glabrous, 9 lines long, of a purplish colour. Ca/yo' 
bractless, free ; Sepals 5. roundish, concave, glabrous, imbricated, of 
a yellowish colour tinged with purple, unequal, the larges^ ones about 
2 lines long. Petals 5, hypogynous, roundish, concave, imbricated, 
of a pale yellov colour, the outer ones tinged with purple, about 
4 lines long. Stamens numerous, hypogynous, in several series : 
filaments flat, scarcely a line long. Anthers continuous, linear- ob- 
long, introrse, 2-celled, cells bursting longitudinally, separated by 
a broad connective, which is terminated by a broad emarginate ap- 
pendix. Ovary superior, conical, glabrous, 2-celled, with 2- collateral 
ovules suspended from the top of the dissepiment. Styles 2, short. 
Stigmas broadly subreniform, with undulated margins. Fruit un- 
known. 


Obs. — This plant differs from the genuine species of the 
genus in the want of bracts to the calyx, and having two dis- 
tinct styles, each of which b.ears a large subreniform stigma 
with undulated margins, but otherwise the structure is the 
same. The two varieties above described appear to be very 
distinct 'species, and at first I considered them as such, but 
on more attentive examination, could not find characters by 
which to distinguish them. 

GORDONIA, Ellis, 

1. Gorbonia elliptica, Gardn, 

G. Arborea glaberrima, foliis sessilibus exacte ellipticis 
utrinque obtusissimis margine subrevolutis integerrimis apice 
emarginatis coriaceis supra venoso-reticu^atis subtus eveniis, 
floribus axillaribus sessilibus, sepalis orbiculafibus emargina- 
tis extus puberulis margine ciliatis, petalis 5 obcordatis extus 
puberulis basi coalitis, antheris oblongis, ovario sericeo- piloso, 
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stigmatibus 5 radiatis, capsiilis oblongis pentagonis pilosi- 
usculis. 

Hab. — Forests near the Elephant 4 )lains. Flofi^ers in 
October. 

Descr. — A large tree, Branchlets round, glabrous, with the leaves 
crowded at their extremities. Leaves nearly quite sessile, 3-3^ 
inches long, 2 inches broad. Flowers white, 2 inches in diameter. 
Capsule woody. 15 lines long, 5-celled, with a loculicidal dehiscence. 
Seeds unknown. 


Obs. — Near G. Ceylanica^ R. W., from which it is princi- 
pally distinguished by its glabrous, not pilose, branchlets, 
its very differently shaped leaves, which are broadest, not nar- 
rowest, at the base, and more sessile and larger flowers. In 
some of my specimens of 6r. Ceylanica there is a slight ap- 
pearance of serratures on some of the leaves, thus approach- 
ing it to the Neilgherry Gordonia obtusa^ which however, is a 
very distinct species. 


ORD. NAT. FLACOURTIACEiE. 


ROUMIA, Poit. 

€. 

1. Roumea hebecarpa, Gardn. 

R. arborea inermis, foliis petiolatis pvato-oblongis vel ob-^ 
longo-lanceolatis acuminatis basi obtusis integris vel dentato- 
serratis penniveniis supra nitidis pubescentibus subtus palli- 
dis tomentosis, pedicellis axillaribus paucis, baccis globosis 
pubescentibus. 


Hab. — Rare in the jungles of the Central Province, as at 
Cundasalle. Flowers in June. % 


3 N 
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Descr.— A dioecious tree, 16-20 feet high. Branches round, ash 
coloured, warted, the younger ones pubescent. Leaves alternate, pe- 
tiolate, ovate- oblong, varying to oblong-lanceolate, acuminate, obtuse 
at the b^se, entire or dentate-serrate, pennivenous, veins about six on 
each side, green, shining, and minutely pubescent above, pale and 
tomentose beneath, about 4 inches long, by about 20 lines broad. 
Male flowers : Peduncles axillary, very short, often geminate. Pedi- 
cels rather num3rou8, umbellate, about 4 lines long, pubescent. 
Calyx deeply 5-7 parted, lobes lanceolate, acute, pubescent. Petals 
none. Stamens numerous : filaments filiform, a^s long as the calycine 
segments : anthers introrse, obtuse, 2-celled, dehiscing longitudi- 
nally. Hypogynous disk none. Female flowers : Pedicels axil- 
lary, solitary, or two or three together. Calyx 5-7 parted, lobes 
ovate-lanceolate, acute, pubescent, persistent, about lines long. 
Ovary sessile, free, surrounded at the base by a crenulated annular 
disk, densely pilose- pubescent, subglobose, 1 -celled, with from 5-7 
parietal placentae reaching nearly to the axis, which they ultimately 
do in a more advanced stage. Ovules one on each side of each 
placenta, anatropous. Styles 6-7, about IJ lines long, divergent, 
pilose-pubescent : stigma radiately fimbriated. Fruit a globose, 
brownish- purple, many seeded*- berry , about an inch in diameter, 
pubescent, crowned by the persistent styles. Seeds in an external and 
internal series, those in the external one, somewhat triangular and 
pendulous, those in the internal,' ovate compressed, with their narrow 
ends towards the axis, and suspended from a curved cord which pro- 
ceeds from the base of the fruit, surrounded on their margins by a 
pellucid wing consisting of agg^iutined fibrillm ; testa membranous, 
villous. Embryo in the axis of thin fleshy albumen, orthotropous : 
Cotyledons foliaceous, orbicular, cordate : radical terete, obtuse, di- 
rected towards the hilum\ 

Obs. — The only hitherto described species of Roumen is a 
native of St. Domingo^ in the West Indies, for the R. inermis 
of DeCandolle from Bengal seems to belong to a very differ- 
ent family. The present species is called Kc^alfnbilla by the 
Cingalese^ and the fruity which is very acid, is used by - them 
in their curries. 
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ERYTHROSPERMUM, Lam. 

I 

1. Erythrospermum phytolac(Joides, Gardn. 

E. arbofea^ foliis sparsis petiolatis oblongo-lanceolatis acu- 
minatis basi acutis utrinque glaberrimis integ^’is vel obscure 
subserratis, racemis paniculatis axillaribus terminalibusque 
folio subsequantibus^ sepalis ovatis obtusis concavis^ petalis 
ovato-oblongis ciliatis^ staminibus 5^ antheris sagittatis. 

Had. — Woods between Balangoda and Palmadulla^ in the 
SafTragam district, February 1846. 

Descr. — A tree 20-30 feet high. Branches round, glabrous, the 
younger ones greenish, warted. Leaves alternate, petiolate, from 
ovate- oblong to oblong-lanceolate, acuminate, acute at the base, 
entire or obscurely subserrated, glabrous, pennivenous, veins some- 
what prominent beneath, intervenium widely reticulated, dark green 
and shining above, yellowish green beneath, 4J-6 inches long, 18-27 
lines broad ; petiole 6-8 lines long, convex on the under surface, 
channelled above, thickened both at the base and apex. Stipules small, 
lanceolate, acute, deciduous, of a reddish colour. Racemes paniculate, 
axillary, bluntly angled, glabrous, many flowered, of a whitish 
colour, and about as long as the leaves. Pedicels about 2 lines long, 
with three minute, acute, glandularly serrated bracteoles at the base. 
Calyx free ; sepals 5, ovate, obtuse, concave, of a yellowish white 
colour, tinged occasionally with red, about 2 lines long. Petals 5, 
hypogynous, ovate-oblong, obtuse, ciliatedj of the same length as 
the sepals, white. Stamens 5, alternate with the petals : filaments 
very short fattened ; anthers sagittate, about 1^- lines long, 2- cell- 
ed, cells marginal, opening longitudinally, widely separated by a 
broad thin fleshy conn^tive. Ovary fjree, ovate, glabrous, 1 -celled, 
with numerous ovudes attached to 3-parietal placentae. Style short, 
of a reddish colour: stigma 3-lobed, lobes linear, obtuse. Fruit 
unknown. 
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Obs. — ^This is the only species of Erythrospermum which 
has yet been found in Ceylon, and, indeed, with the excep- 
tion of a variety of E. ellipticum^ which DeCandolle describes 
from Java, is the only one which has been found to the east- 
ward of the Mauritius and Bourbon, those Islands being the 
focus of the genus. 

ORD. NAT. HOMALINE^. 

BLACKWELLIA, Commers, 

1. Blackwellia Cbylanica, Gardn. 

B. foliis petiolatis oblongo-ellipticis acuminatis basi aciitis 
crenato-dentatis glabris nitidis, spicis axilUuibus longissimis 
nutantibus, iloribus subpentameris. 

Hab. — In forests of the Central Province, at an elevation of 
about 3,000 feet. Flowers in April. 

I 

Descr. — A tree 20 feet high. Leaves alternate, the acuminated 
apex entire obtuse, pennivenous, with the veins prominent on both 
sides, and the intcrvenium finely reticulated, 4-4 J inches long, l-J-2 
inches broad. Spikes 6-9 inches long, densely floriferous. Flowers 
about 3 lines in diameter, of a pale greenish colour, arranged in 
fascicles, shortly pedicellate. 'Calyx adherent, the limb with from 
8-12 divisions in two series : those of the external series oblong, ob- 
tuse, pubescent and ciliated, with an elevated horizontal brown gland 
at their base inside ; those of the internal series obovato-oblong, 
obtuse, pubescent, ciliated, and longer than the external ones. Petals 
none. Stamejis equal in number with the inner segments of the 
calyx, opposite to them, and adhering to their base : filaments 
filiform, glabrous, erect; anthers subglobose. Ovary 1 -celled, with 
numerous ovules attached to parietal placentae, which latter are equal 
in number with the styles. Styles 4-6, filiform, 8preading.«. Fruit 
unknown. 
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Obs. — Irhis, the only species indigenous to Ceylon, comes 
near to B. spiralis, Wall., but in it the leaves are subsessile, 
much larger, and pubescent on the under surface. 

ORD. NAT. PROTEACE^. 

HELICIA, Lour. 

1. Helicia Ceylanica, Gardn. 

R. foliis alternis petiolatis elliptico-obovatis obtusissimis 
integris apice emarginatis basi cuneatis glabris, racemis axil- 
laribus, folio subaequantibus, pedicellis geminatis perianthiis 
ovariisque glabris. 

Hab. — Banks of the Massnawatte in the Ambegamoa dis- 
trict. Flowers in February. 

Descr. — A tree about 20 feet high, glabrous in all its parts. 
Leaves 4-6 inches long, 1^-2 inches broad. Raceme 3-4 inches 
long, together with the pedicels of a very dark purple colour. Pedi- 
cels geminate, 3 lines long. PeAanth clavate in the unexpanded 
state, of a pale yellow colour, and about 9 lines long : divisions 4, 
recurved, each bearing a stamen on its inner surface a Uttle below 
the apex. Anthers sessile linear, 2-celled, Style filiform ; Stigma 
chivate. Hypogynous glands 4, distinct, obtuse. Ovary 1 -celled, 
with 4 erect, superimposed ovules attached to a parietal placenta. 

Obs. I. — This species seems to approach Helicia Moluc-^ 
cana, Blame [Rhopala Moluccana, R. Br.), but judging from 
the description, that species has much longer petioles, and 
the leaves are not emarginate at the apex. The ovary in 
that species, moreover, has only two ovules, while in mine 
there are four. 

Otbs. II. — The genus Helicia represents in the Eastern 
world the Rhopalas of Equinqctial America, and is distin- 
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giiislied from them by its erect ovules, indehescent fruit, and 
wingless seeds. Of the eight species which I find recorded 
in Botanical works, one is a native of Cochin China, five of 
the Eastern Islands and the Straits of Malacca, and two of 
Silhet. The present, species, the only one hitherto discovered 
in Ceylon, has the most Westerly range of any of the genus, 
none as yet having been found in the peninsula of India. 


ORD. NAT. THYMELACEiE. 

DAPHNE, Lirtp 

1. Daphne inam(ena, Gardn. 

D. foliis breviter petiolatis oblongis acutis basi subcuncatis 
utrinque adpresse piloso-pubescentibus subtus pallidis reti- 
culatis, raceniis axillaribus multifioris folio brevioribus, flori- 
bus pubescentibus. 

Hab. — Margins of woods at Newera Ellia, at an elevation 
of about 6,000 feet. Flowers nearly all the year. 

Descr.— A shrub 6-8 feet high with erect slender branches. 
Branches round, the younger one pilose-pubescent. Leaves alter- 
nate, shortly petiolate, oblong, Scute, narrowed towards the base, 
entire, adpressly pilose-pubescent on both sides, the under surface 
pale, reticulated, 1^-2 inches long, 6-9 lines broad : petiole 1 line 
long, pilose. Racemes axillary, shorter than the leaves, about 12 
flowered. Flowers shortly pedicellate. Perianth a cylindrical tube 
about 3 lines long, pubescent, and of a yellowish green colour, with a 
4- parted limb, the lobes of which are small, ovate, obtuse, and 
spreading. Stamens 8, in two jows at the upper part of the tube ; 
filaments very short : anthers oblong, yellow. Owiry free, pilose, 
shortly pedicellate, 1 -celled, with a single pendulous ovule. rStyle 
very short. Stigma globose. Qrupe dry, oblong, enclosed in the 
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persistent tube of the perianth, about 1|- line long, containing a 
single seed : putamen black, crustaceous. Seed inverse ; albumen 
none : Embryo orthotropous : Cotyledons plano-convex : radical short, 
superior, 

Hab.— ;A very distinct species from any of those hitherto 
described. 


GNIDIA, Linn. 

Some very interesting links connecting the Flora of Western 
India with that of Southern Africa have lately been made 
known by Dr. Wight. ^Thus in the "last pait of his leones 
Plantariim/^ (Vol. iii, part 4,) he has published drawings and 
descriptions of a species of Vogelia and of Apodytesf^ both 
African genera hitherto unknown in India. This connection 
will be further illustrated by the present article. All the 
hitherto published species of Gnidia are natives of South 
Africa^ but I have now to make known three Indian species, 
one of which is peculiar to Ceylon, another to the Neilgherry 
mountains, and a third common to both countries. One of 
them has long been known to Botanists by the name of 
Daphne ertocephalp,^ that being the appellation given to it by 
Dr. Wallich in his Catalogue,^^ but, so far as I am aware, 
no, description of it, or of any of the others, has yet been 
published. According to Wallich the same plant was referred 
by Heyne to Lachnoea, but it, as well as the other two, differ 
from both these genera in having faucial scales. With 
Gnidia^ to which I now refer them, they agree in every thing 
except the number of the parts of the flower, the African 
species being tetramerous, while the Indian ones are penta- 
merous. This, however, is not of sufficient importance to 
exclude them from^the genus, o/ which they will form a 
section, and to •which I propose to give the name of Dingia^ 


* 1 have lately met with the same os an allied species in Ceylon. 
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an anagram of Gnidia. The two sections may be charac- 
terized thus 

Sect. I. Eugnidia. — Flores tetrameri. 

Sect. II, DingiX. — Flores pentameri. 

Two only of the species^ as already observed, ara natives of 
Ceylon, but 1 add also a description of the Neilgherry plant, 
so that all the*known Indian species may stand together. 

1. Gnidia (Dingia) iNSULARis, Gavdn. 

G. fruticosa, ramis dichotomis sericeo-villoso-tomentosis, 
ramulis ad apicem foliosis, foliis alttrnis breviter petiolatis 
lineari-lanceolatis obtusis mucronatis supra villosis vel gla- 
briusculis subtus sericeo-villosis, capitulis terminalibus mul- 
tifloris involucratis, involucri squamis oblongis acutis utrinque 
sericeis, floribus pentameris extus sericeo-villosis. 

Had. — In open jungle on the Hautane range, at an eleva- 
tion of from 2-3000 feet. Flowers in February and March. 

Descr. — A shrub 8-12 feet high. Leaves 2^ inches long, 5-8 lines 
broad, a little narrowed towards the base, membranous entire. 
Involucral scales about 6 lines long. Tube of the perianth tubular, 
6 lines long, the lower half covered with long white silky hairs, the 
upper half with much shorter ones : limb 5 -parted, lobes oblong, 
obtuse, glabrous internally, externally covered with long white silky 
hairs. Faucial scales 5, inserted between the bases of the segments 
of the perianth, oblong, slightly oblique at the apex. Stamens 10, 
in two series, the lowe» ones included, the upper exserted : anthers 
linear. Style lateral, filiform, included : stigma capitate, rough : 
ovary free, pedicellate, pilose, 1 -celled, with a single pendulous 
ovule. 

i 

2. Gnidia (Dingia) eriocephala^ Gardn. 

G. fruticosa, ramis dichotomis glabriusculis, ramulis foliosis, 
foliis alternis breviter petiojatis lanceolatis acutis mucronatis 
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versus basim subcuneatis utrinque glabris^ capitulia termina- 
libus multifloris involucratis^ involucri squamis ovato-lanceo- 
latis acutis utrinque sericeis, floribus pentameris extus sericeo- 
villosis. 

Lachn^a eriocephaloy Heyne ex Wall. 

Daphne Wall. Cat. n. 1051. (Sine descrip- 

tione.) 

Hab. — In open jungle at Galagaraa, in the district of 
SafFragam, Ceylon. Common also on the Neilgherry moun- 
tains, peninsula of India. Flowers in February and March. 

Descr. — A shrub 8-12 feet high. Leaves 3^-4^ inches long, 8-12 
lines broad, green above, pale beneath, pennivenous, with the inter- 
vcnium finely reticulated, membranous entire. Inuolucral scales 
6-7 lines long, 3 broad, acute, with the margins above undulated. 
T\ibe of the perianth tubular, 6-7 lines long, the lower half covered 
with long white silky hairs, the upper half with much shorter ones : 
limb 5-parted; lobes elliptical, very obtuse, glabrous internally, serice- 
ous externally. Faucial scales 5, inserted between the bases of the 
segments of the perianth, obovate, truncate, and occasionally 2-3- 
dentate. Stamens 10, in two series, the lower ones included, the 
upper exserted : anfhers linear. Style lateral, filiform, included ; 
stigma capitate, somewhat hispid. Ovary free, pedicellate, pilose at 
the apex, 1 -celled, with a single pendulous ovule. 

Obs. — This species is readily distinguished from the pre- 
ceding one by its glabrous, not silky, branchlets, very much 
larger and glabrous leaves, and differently shaped faucial 
scales. The hairs also on the external surface of the lobes of 
the perianth are much longer. 

3. Gnidia ^Dingia) sisp^rensis, Gardn. 

G. sub-arbored", ramis dichotomis, ramulis glabris ad apiceni 
foliosis^ foliis alternis subsessilibus oblongis obtusis vix re- 
tusis utrinque glabris, capitulis ferminalibus multifioris in- 

3 o 
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volucratis^ involucri squamis ovato-oblongis obtusis utrinquc 
sericeis^ floribus pentameris extus Bericeo-villosis. 

Ha'b. — Margins. of woods near the top of the Sispara pass, 
Neilgherry mountains : Wiyht and Gardner. Flowers in 
February. 

( 

Descr. — A small tree. Leaves inches long, 9-12 lines 

broad, green above, pale beneath, entire, slightly retuse at the apex, 
pennivenous, with a rather coarsely reticulated intervenium. /»- 
valuer al scales 6 lines long, 3^ broad, very obtuse. Tube of the 
perianth tubular, 'rather infundibuliform’‘tipwards, 6 lines long, the 
lower half covered with long brownish coloured hairs, the upper 
half with much shorter ones : limb 5-parted: lobes elliptical, obtuse, 
internally glabrous, externally covered with long brownish hairs. 
Faucial scales 5, inserted between the bases of the segments of the 
perianth, obovate, somewhat 2-lobed. Stamens 10, in two series, 
the lower ones included, the upper exserted : anthers linear- oblong. 
Style lateral, filiform, included : stigma capitate, hispid. Ovary 
free, pedicellate, covered, particularly at the apex, with long brown 
hairs, 1- celled, with a single pendulous ovule, 

Obs.- — This is a very distinct species from the other two, 
its broad short leaves, and brown perianthal hairs distinguish- 
ing it at first sight. 

ORD. NAT. TACCACEiE. 

Trichopus, Gaert. 

Char. Gen. — Flores hermaphroditi. Perianthium corol- 
lini tubus cum ovario connatus, limbus superus, 6-partitus, 
Bub-aequalis, patens, persistens. Stamina 6, basi laciniarum 
limbi inserta : filamenta brp.vissima, medifo incrassata : antherte 
introrsse, subreniformea, biloculares, loculis parallelis valde 
discretis, connectivo pellucido apice longe ^piculato, e'Xtus ad 
basim bidentato. Ovarium cum periantbii tubo connatum^ 
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alato-triangulare. Ovula 2^ in loculorum aiigulo central! su- 
perposita^ pendula. Styli 3, breves, carnosi, complanati, 
erecti : stigma bilobata, lobis obovatis, complanatis, obtusis 
reflexis. Capsula obovata, alato-triangulata, S-loculasis, lo- 
culls disperma. Semina super-imposita, £x angulo central! 
loculorum pendula, subovata, compresso-subtriquetra, rugosa, 
hinc gibba, inde sulco longitudinal! exsculpta : testa tenua, 
membrancea, arctissima nucleo adnata. Embryo orthotro- 
pus, in sulco basi albuminis cornei minimus, extremitate 
radicular! albumen perforante et umbillicum attigenti, e vi- 
tello exserta, nec ab albumine inclusa. 

Herba Ceylanica ; foliis longe petiolatisy HAearibuSy lanceo- 
latiSy vet ovato-cordatiSy triplinerviiSy reticulatisy petiolis medio 
floriferiSy pedicellis uniflorisy floribus purpureus. 

!• Trichopua CeylanicuSy Gaert, 1. 44. t. 14. — Trichopodi- 
um cordatumy intermediumy et angustifoliumy Lindt, in Bot. 
Reg. Sub. Fol. 1643. 

Had. — On shady banks in the Western and Southern 
Provinces. Abundant at the footf of Adames Peak. Flowers 
ill March. 

Descr. — Herbaceous, 9-15 inches high. Caudex short, repent, radi- 
cant, scaly : scales scarious, ovato- lanceolate, acuminate, brownish, 
about 5 lines long. Roots fibrous, yellowish. Leaves sub-caespitose.with 
very long petioles, from linear to ovato-cordate, obtuse, emarginate, 
and apiculate at the apex, acute, obtuse or subcordate at the base, 
entire, glabrous, 3-nerved, with the nerves prominent beneath, inter- 
venium coarsely reticulated, from inches long, exclusive of the 
petiole, and from half an inch to 3 inches broad : petiole 6-9 inches 
long, geniculate above the middle, the lower portion terete, striated, 
glabrous, the upper suli^riangular, striated, glabrous, channelled on its 
upper face. Pedicels arising from the base of the upper portion of 
the petiole on its internal face, 1-3, but with the remains of pre-exist- 
ing ones, slender, terete, glabrous, 12-15 lines long, I -flowered. Pe- 
rianth adherent ; tube obovate, triangular, the angles winged, green- 
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ish ; limb spreading, 6-lobed, in two series, lobes of* the external 
series ovate-lanceolate, acute, apiculate, those o{ the inner series 
ovate, acute, apiculate, both of the series nearly equal in length, about 
2 lines^ long, and of a purple colour. Stamens 6, inserted on the 
base of the segments of the perianth : filaments very short, thicken- 
ed in the middle, white : anthers introrse, subreniform, 2-celled, cells 
widely separated by a thin pellucid connective, which is bidentate 
externally at the base, and terminated by a long linear, obtuse 
apiculous. Ovary inferior, triangular, glabrous, 3 -celled, each cell 
containing two super- imposed ovules, which are attached by their 
middle to the inner angle. Styles 3, very short, fleshy, conniving, 
flattened : Stigma 2-lobed, lobes obovate, flattened, obtuse, reflexed, 
white. Capsule o\)ovate, triangular, the angles somewhat 3- winged, 
3-celled, each cell containing 2 super-imposed seeds. Seeds attached 
by the middle to the inner angles of the cells by a brown filiform 
umbilical cord. They are of a compressed ovate, or subtriangular 
shape, with their broad ends truncated, and these are opposed to 
each other, the narrow ends pointing the one to the apex of the 
capsule, the other to its base. The testa which is very thin, and 
adheres firmly to the horny albumen, is of a yellowish brown polour, 
and pilosely pubescent. Th^^ajlbumen consists of a broad oblong 
plate, very horny, which is rolled up longitudinally, leaving an open 
salcus along the whole length of the seed on one of its sides, and 
that ma/gin which is next the placenta has a transverse slit in the 
middle of it, through which the umbilical cord passes, and at the 
bottom of which the embryo lies imbedded in the albumen, but not 
entirely, for the radical which*points towards the hilum is protruded 
beyond it, but cannot be seen till the base of the umbilical cord is 
removed. The embryo is very small, the radical short, acute, and 
enclosed in the vitellus,* and the single cotyledon is truncated. 

Obs. I. — As no exact description of this very curious plant 
has hitherto been published^ I conceive that the above de- 
tails, made on the spot from recent specnniens, will be valua- 
ble to Botanists. I have preferred retaining Gaertner^s name 
rather than adopting the modification oft<it which Lindley 
has proposed in the Botanic Register. Three species are 
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established by Liiidley, characterized principally by the shape 
of the leaves, but I believe them all to be variations of the 
same plant. They may all be seen growing together, and, 
indeed, the leaves vary very much on the same plant.^ 

Obs. H. — Lindley refers Trichopus to the natural order 
Aristolochiacea, but from the above description it will be seen, 
that there is the most perfect resemblance between its repro- 
ductive organs and those of Tacca^ with the exception of the 
economy of the capsule, which is a little different. We have, 
first of all, the adherent tube of the perianth and petaloid 
limb of Tacca^ then the six distinct stamenS inserted into the 
base of the segments of the perianth, the dilated filaments, 
and the introrse anthers with their parallel cells separated by 
a wide connective. In Tacca^ however, rtie ovary is 1 -celled, 
with numerous ovules attached to three parietal placentae, 
while in Trichopus it is 3-celled, with only two ovules in each 
cell. But if we look at the structure of Ataccia^ the close 
ally of Taccuy we there find that the placentae are so much 
protruded from the walls that they almost reach the axis, and 
hence it is all but 3-celled. A little further protrusion 
would make it a«truly 3-celled ovary, with the ovule attached 
to the inner angles of the cells. The fruit in Tacca and 
jftaccia is said to be baccate and indehiscent. In Trichopus 
it is capsular, but I have not ascertained in what manner it 
dehisces. The figure which Gaertner gives of the seed of 
Trichopus is very good, but that which he has taken for the 
embryo is the lower end of a membranous carunculus or aril 
which fills the latteral sulcus, and generally projects a little 
at the broad end of the seed. The embryo appears to be 
truly monocotyledonous. 

So far tl\en as* the reproductive organs are concerned, 
I think there* can be but little doubt that Trichopus has 
muci) greater aifinity with Taccacea than with Aristolochia- 
cece. As regards the habit of fhe plant it is somewhat pecu- 
liar, but not unlike that of some species of Anthuriuniy a 



462 Contributions towards Flora of Ceylon. 

further evidence of the relation which exists between Taccace<e 
and Orontiacea. The mode of inflorescence, though at first 
sight very diflferent from that of Tacca^ is in reality nearly 
quite the same, or at all events, is not greater than that which 
exists between Anemia and Mohria. In Trichopus the lower 
half of the petiole is evidently not simple, but formed by the 
union of it and a peduncle similar to the one in Tacca, which is 
shown by the united portion being round, while the upper, or 
true petiole, is channelled on its anterior face. The pedicels, 
then, arise from a sessile umbel, and the involucre of Tacca is 
represented by the scales which surround their bases. 

t 

Obs. III. — Jussieu placed Tacca at the end of his narcissi^ 
remarking that it resembled Aroidece in habit, but was 
otherwise distinct. • Brown was the first ( Prod. p. 340 ) to 
point out its intermediate character between Aroidece and 
Aristolochiacece^ and nearly all succeeding writers on the 
subject have adopted this view. The most material differ- 
ence between Aroidece and Taccacece is the adherent ovary 
of the latter, but this is only another example of the many 
which exist where orders that agree in every thing else differ 
in this respect, and by some systematists«are widely sepa- 
rated in consequence. For example, we find this to be 
the case with Ericaceae and Vacciniacecey with Gesneriaebae 
and Cyrtandraceac^ and with Cinconacece and Loganiaceae, 
Blume considers (Enumer. 1. 82) that by the superior 
perianth of Tacca the affinity with Arislolochiaceae is evi- 
dent; while Lindley (Veg. King. 149.) says that to him the 
resemblance seems to be so slight as to be unworthy of 
notice. For my own part I conceive that the relationship is 
most completely established through Trichopus^ which with 
the habit of Anthurium has the stamens of Tacca. and the 

r ^ 

capsule of Asarum. 

Kandy, Ceylon: 24/A Sept. 1846. 
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On two new Ceylon plants related to Sciaphila of Blame, 
By Capt. J. G. Champion, 9bth Begt. 

[Communicated by G. Gardner, £s^, M.D.] 

[The t^o little plants, descriptions of which my friend Capt. 
Champion has communicated to me for publication in this Journal, 
are certainly very distinct from anything of the Wnd hitherto des- 
cribed, and are, as he states, evidently related to the little known 
Sciaphila of Blume, a native of Java, the Flora of which Island bears 
very intimately on that of Ceylon. It is now nearly two years 
since I accompanied Capt. Champion to the locality where these 
plants grow, and was thea struck with the resemblance which they 
bear in habit to some small plants, natives of Brazil, which a few years 
ago, I formed into a distinct family under the name of Treuridace<B, 
Capt. Champion alludes to this resemblance, but nothing is known 
of their seeds, and the economy of the male organs is totally different 
from that of the present plants. Capt. Champion believes that 
they ought to form the type of a distinct order, but I can find no 
marks by which they are to be distinguished from Artocarpacece, ex- 
cept, indeed, their habit, which certainly forms a great contrast 
to that of such trees as the jack and bread fruit, but that of itself is 
not sufficient to exclude them from the order, of which they will 
constitute a section. The numerous carpels of these little plants 
would seem to fonn a distinction between them and the Artocarpus 
tribe, but in the latter they are not always solitary, two being gene- 
rsdly found in Brosimum, 

Capt. Champion does not state where the point of attachment 
of the seed is within the utricule. In Hyalisma ianthina I find it to 
be at the upper part of the parietes as in Artocarpus, not, however, as 
in it on the side which bears the style, but on the opposite one. The 
embryo 1 find lying on the outside of a thin fleshy albumen, or but 
very slightly covered with it, on the side of the seed opposite to the 
raphe, nearly straight, and with the radical directed towards the 
hilum. The radical is short, conical, and of a brownish colour : the 
cotyledons ellipticals^ compressed, and white. — G. G.] 

1 enclose d^criptions of two minute but interesting plants, 
witlf which I hpive been acquainted for some time, but which 
do not appear to have been known to the botanists who had 
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previously explored the Southern Province of Ceylon, possibly 
because they are so minute as not to be readily observed, and 
also from their being restricted^ as far as my observation 
goes, tqL particular localities. 1 do not think, that any botanist 
can read the descrip,tion of Sciaphila, as described by Blume, 
without feeling convinced of the very near affinity of it 
to my genus Aphylleia, and it is with Sciaphila, 1 feel but 
little doubt, that my plants range. Endlicher arranges Scia- 
phila after Artocarpeae, amongst the genera vix nota,^^ adding 
affinitas plane obscura,^^ and the difficulty of its classifica- 
tion is increased by Blume^s not having mentioned the 
structure of the sued, which, if resembling that of my genera 
Hyalisma and Aphylleia, would bring his plant nearer to the 
Moreae than to the Artocarpeae. From both Moreae and 
Artocarpeae, these plants may, however, be entirely separated, 
because they are not lactescent, and it seems to me, that it will 
be more natural to form of them a new group than to place 
them amongst either of two orders, which, with the exception 
of Dorstenia, are all shrubs or trees of large size, and very 
different habit. From Urtitaceae Proper they are readily 
separated by the stamina, which are so remarkable in the 
Nettle tribe for being inflexed when young,oand when older 

f * 

for the irritable and elastic mode of their development; 
in habit they are nearer to Urticacese than to either Mor^a^ 
or Artocarpeae. , 

Amongst the Moreae I do not recognise any genus resem- 
bling the plants under consideration. Dorstenia is probably 
nearest, but very different. Amongst the Artocarpeae, Bro- 
simum is remarkable for having stamina which burst after 
the same method. The lateral style is peculiar, but common 
both amongst Moreae and Artocarpeae. That of Sciaphila is 
said to be sessile and punctiform, which* is more after the 
fashion of Urticaceae. ' 

I shall therefore not feel surprised to find, botanists rang- 
ing Sciaphila, Hyalisma, and Aphylleia, next indeed to the 
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Morese, but* in a new groups distinguished from that order 
by its being elactescent^ and by its having a more perfect 
development of inflorescence^ viz. the regular calycine Perigo- 
Ilium found in Urticaceae proper, whilst in the nuQ:ierou8 
utriculi of its fruit, aggregated on a conunon receptacle, it 
agrees with the Morese. Hyalisina and Aphylleia being very 
minute plants, there are one or two points which are not 
mentioned in the description, but which having come under 
my observation, it may be as well to mention. The seeds are 
very minute and difficult of dissection, and the embryo is so 
small, that it requires to be seen under a microscope, and it is 
then hard to say whether the cotyledons hre one or two. 
The radicle is slightly curved and pointed towards the hilum. 
The albumen, which is originally liquid, becomes hard as the 
seed ripens, and usually causes the testa to burst on the 
side opposite to the raphae. The bracteoles arise from near 
the root, and are there either alternate or occasionally nearly 
opposite. This construction seems to occur in both Hyalis- 
rna and Aphylleia. In male flowers of Hyalisma I have seen 
one anther burst, whilst the other three were unexpanded ; 
this is interesting, as proving that they are not two stamina 
with the cells disjoined, as occurs in the American Triuracese, 
upon which Dr. Gardner has written an excellent paper, 
entitled ^ Description of Peltophyllum,^ and which in aspect 
has some resemblance to the pl^ts I am describing. Hyalis- 
raa has a right to be called polygamous, as in poor specimens 
the flowers are all male, but whenever the plant is properly 
in season, it is usual to find it moncepious, with the female 
flowers below and the male above, and it is generally when 
the first scape has withered and the second is in flower, 
that male flowers alone are produced. 

In Aphylleia the flowers are all hermaphrodite ; when first 
blown, the stafliina are conspicuous and the ovaries minute ; 
the hiteral stylq is at this period best seen. As soon as 

3 p 
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the stamina are withered they are nearly obliterated by the 
growth of the ovaries, and the styles are so compressed by 
the same cause as to appear like a point between the ovaries, 
showing only the multifid stigma. The utriculi of Aphylleia 
remain much longf^r on their receptacle, without bursting, 
than those of Hyalisma 5 they dry without bursting, whereas 
if the fruit of Hyalisma is nearly ripe, the utriculi always 
open upon being dried. Having found specimens of Aphylleia 
in which all the flowers bore fruit, I feel pretty certain that I 
am right in considering it to be an hermaphrodite genus. 
The stamina of Aphylleia entirely disappear when the fruit is 
ripe. With respect to the structure bf the stem of Hyalisma, 
it consists of cellular tissue without pith or concentric zones, 
and the skin is so slight that the stem is perfectly hyaline and 
the cells are distinctly visible with a small magnifying power: 
they are elongate and occasionally contain rapbides. This 
cellular structure is to be expected in such a minute herbace- 
ous plant. Having had abundance of opportunity of seeing 
these plants, in their different stages, I am certain that at no 
season of the year is u stem developed bearing leaves ; 
the plants always consist of scapes which wither after fructi- 
fication. Neither are they parasitic plants, but are found 
in rather moist soils in hilly places, under the shade of trees. 

Hyalisma., Genus Novum. 

(Plate IV.) 

Flores monoid — P^rigonium 8-par titum, lobis divergenti- 
bus — F l. masc. Stamina 4, laciniis perigonii alternis adnata 
et opposita: filamenta brevia: antherce peltatse bilamellatse, 
lamellis toto ambitu solutis apertae. Ovarii rudimentum 
nullum — F l. Stamina nulla. Gvaria plurima, re- 

ceptaculo sub-convexo imposita. Stylus laferalis, obliquus, 
linearis: siigmate acuto. Utriculi plurimi^ basi verticaliter 
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dehiscenteS, iiiembranacei, glandulis pillucidis tecti. Semen 
nudum, ovoideuui basi apiculatum : testa dura, fragilis, re- 
ticulata : raphes notata. Embryo inter albumen minimus : 
radicula hilo proxima. 

Herba pusilla^ Ceylanicay 6-8 pollicarfs aphylla^ tenerrima^ 
hyalina : j^capo erecto spiciformiy scepius dichotomo : fioribus 
minutiSy purpurascentibus. 

1. Hyalisma / a/i/Aina, Champion. 

Had. — N ear Galle, Ceylon. Flowers in December to April. 

Descr. — A minute anvtUal plant, throwing out a mass of fibres 
from a root deeply seated in the earth, and after that a flowering 
scape which withers after fructification and is succeeded by a second 
scape; frequently having the two scapes together. Leafless and 
not lactescent ; the scape furnished with alternate ovate bracteoles ; 
the flowers spiked and in verticels of two to three flowers together, 
subumbellate ; pedicels longish and bracted at base. Scape angled ; 
bracteoles and bracts about a line long. Flowers minute, about a 
line to a line and a quarter in diameter ; the lower usually female, 
the upper male ; and in poor specimens, the flowers are occasionally 
all male. Limb of the Perigonium purple, patent, divided into 8-linear 
ovate segments. 

Male flowers, — Stamina 4, opposite the alternate segments of the 
perigonium and attached to them by the filament ; anthers large, 
peltate, whitish ; when young somewhat 4-lobed, but when burst- 
ing spuriously 2-celled, and open their whole extent : pollen sphe- 
rical. Disk fleshy and extending between the anthers. Sterile 
ovary none. 

Female flowers, — Ovaries very numerous, seated on a convex disk, 
purplish and covered with pellucid glands, obovoid: style lateral, 
half as long again as the ovary, attached to its base, linear persis- 
tent : stigma pointed# Fruit the enlarged ovary, at length bursting 
from bottom td to^p and showing a naf ed seed. Testa hard, brittle, reti- 
culated, one of the sides indurated by a prominent raphse. Embryo 
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minute, lying next to the hilum at the apex of somewhat corneous 
albumen : radicle conical and somewhat curved. 

Aphyllbia. Genus novum. 

Flores hermaphroditi : Perigonium 6-partitum^ lobis re- 
flexis. Stamina 6^ laciniis perigonii adnata et opposita : Fi/a- 
menta brevissina : ant her <b peltatfe bilamellatae^ lamellis toto 
ambitu solutis apertse. Ovaria plurima receptaculo subcon- 
vexo imposita. Stylus lateralis^ obliquus : stigma pelta- 
tum, radiatim multifidum. Utriculi plurimi basi verticaliter 
dehiscentes, membranacei, glandulis pellucidis tecti. Semen 
ovoideum : testa dura^ fragilia : raphes notata. Embryo inter 
albumen minimus : radicula hilo proxima. 

Hevhdi pusilla, Ceylanicay 3-4 pollicaris aphylla^ tenerrima : 
scapo erecto teretiy spiciformiy smplici vel dichotomo : floribus 
minutis erubescentibus. 

1. Aphyllbia erubescensy Champion. 


Had. — Near Galle, Ceylon 5 in damp woods. Flowers 
from December to April. 

Dbscr. — A minute annual plant, with the root fibrous and bearing 
either one or two scapes, which are only three or four inches high 
and several flowered. Leafless pnd not lactescent, the scape fur- 
nished with several alternate and minute bracteoles. Pedicels mode- 
rate, arranged alternately on the scape and bracted at base. The 
flowers nodding, minute, from J to | of a line in diameter, with the 
limb 6-cleft. Segments of the limb subulate, reflexed when in fructifi- 
cation, persistent, purplish coloured. Stamina six, opposite the seg- 
ments of the perigonium : anthers when young bilobate, when the 
pollen bursts opening right across, white. Style linear, lateral. 
Stigma peltate, black, radiately cleft. Ovaries and utriculi ovoid, 
sanguineous red and covered with pellucid glands. Utriculi burst- 
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ing from thtf base upwards : seed solitary, hard striated, marked by 
aa elevated raphse, naked. Embryo with the radicle next the hilum 
at the apex of rather hard albumen. Bracteoles ovate, half a line 
long. 

Gallb; June 1846. 


EXPLANATION OF PLATE, No V. 

Htalisma Janthina. 

1. A specimen with male flowers only, showing the root. 

2. A specimen with both male and female flowers. 

3. Fart of a flower much magnified. 

4. An utriculus much magiyfied. 

5. Ditto ditto burst. 

6. A style much magnified. 

7. A seed magnified. 

8. Diito ditto section showing the embryo. 

D. Section of the fruit much magnified. 

10. Anthers of a male flower previous to their bursting, also much magnified. 


Description of the Wild Ass and Wolf of Tibet ^ with Ulus- 
iratiOns, By B. H. Hodgson, Esq, 

EQUIDiE. 

Genus Equus. — Sub-genus Asinus. 

Asinus polyodon mihi. Kiang of the Tibetans. 

Sp. Ch. Wild ass with two extra piolars in the upper jaw^ ^ 
in front of the usual series. Summer coat close and shining ; 
above clear antelopine-red ; below, with the entire limbs and 
muzzle, flavescent-white. Mane, tuft of tail, and a dorsal line 
connecting them,* brown-blacky No trace of a cross on the 
shoulders. Winter coat rough and frizzled, like camePs hair, 
and* the rufous^ hue of the upper parts deeply embrowned. 
This exceedingly wild, shy, fleet, and handsome species in- 
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habits the plains of Tibet, in herds of moderate*^ size, com- 
posed of females and juniors, with seldom above one mature 
male, and oftener none, except in the breeding season* It is 
very common in all parts of Tibet : but the Tibetans are 
wholly unable to tjike it alive, though it is in high esteem 
amongst them for its beauty and fleetness. In- size and 
proportions it bears a close resemblance to the Tanghan or 
Tibetan pony, but it is rather longer in the body, and does 
not stand quite so high on the legs, the bones of which are 
sensibly shorter. The head is thicker and weightier but not 
longer, the size is fully as large, the forehead is more arched : 
the ears are longer, being scarcely im'erior in length to those 
of the tame ass : the limbs finer and deer-like, with longer 
laxer pasterns, and narrower, ovoid, hard, black hoofs : the 
tail is asinine, that is, nude with a terminal tuft of long elastic 
straight hair, which exceeds the true tail by above a foot and 
a half : the forelock and mane are sufficiently ample, tlie 
hair of the former being five inches, and that of the latter 
six inches in length ; the mane is partially erect, and partly 
droops over the neck, and both forelock and mane are consi- 
derably frizzled, or crisp and curly : the limbs have the usual 
callosities. ^ . 

The coat of the Kiang is close and glossy, as that of a well- 
groomed horse, in summer, but in winter it becomes longer, 
rougher, and curled, like, th^ coat of a camel. The colour 
of the upper parts is in summer bright antelopine-red, but 
in winter this bright-ruddy hue is merged in brown. At all 
seasons, the inferior p^-rts, including the lower part of the 
flanks, the posterior part of the buttocks, the entire limbs, 
the lining of the ears and the muzzle, are flavescent-white. 
And the mane, tuft of the tail, and a dorsal line connecting 
them, are always black-brov^n. So also hre the tips of the 
ears outside. The hoofs are black, and the f' is of the eyes 
bluish-grey ; and lastly, there is no trace (in the five i^kins 
now in my possession) of the asinine ^ cross,’ though the 
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animal possesses most of the essential characters of that sub- 
genus. The scull, as compared with that of the horse and 
mule, (I have no ass^ scull wherewith to compare it) offers 
some striking peculiarities. In the first place, the^ dental 
formula is anomalous, exhibiting two *(^xtra molars which 
are small^ ovoid, simple, and placed in front of the usual 
series. 

In the Kiang the dental formula is as follows : ^ 

Total 42. 

In the Kiang moreover, the scull is more massive and 
weighty, exhibiting throughout more height as well as breadth, 
find its superior and ihferior outlines are •much less recti- 
linear; the rami of the lower jaw being much bent up towards 
the junction of the incisors, and the frontal and nasal bones 
being nearly as much bent down. The condyles of the lower 
jaw are less elevated, and the ascent to them from the posteal 
part of the rami is by straighter lines. The nasal, imixillary, 
malar, frontal, and parietal bones, have greater development ; 
so that the senses, as well as the intelligence of the Kiang, 
ought to be (juicker than thost of the horse or mule. The 
encephalon is decidedly more capacious, and so is the nasal 
cavity in the Kiang, The frontals, both lengthwise and 
across, arc more arched. And the nasals have a longitudinal 
grbove along the mesial line. The zygomatic arches are 
shorter and differently curved \ the orbits are fully as large 
or larger. The great foramen and its condyles are carried 
less far backwards, so that instead of forming the most 
posteal part of the scull (as in the hovse and mule), they fall, 
considerably within the perpendicular of the transverse or 
occipital crista. The incisors of both jaws are nearly erect 
in the Kiang, instead of sloping forwards or outwards as in 
the horse and mule?; and lastly, tjie scull of the Kiang is much 
more suddenly Sittenuated towards the front or base of the 
incisbrs, where j:he breadth of the scull does not exceed that 
of the horse’s scull. 
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Dimensions of a male and female Kiang, and of a Tanghan 


or Tibetan pony : 

Kiamg. 

Male. Female, 

Tanguak. 

Male. 

Muzzle to anus, . . 

6 

6 

6 

2 

6 6 

Tail, miiius tuft, . . 

1 

1 

1 

0 

1 1 

Tail, with tuft, . . . 

2 

9 

2 

6 

3 1 

Head, length of, . . 

1 


1 

8 

1 8J- 

Ditto, extreme depth. 

0 

11 

0 

11 

0 10^ 

Ditto, extreme width, 

0 


0 

8 

0 8 

Ears, length of, . . 

0 

7% 

0 

7\ 

0 CL 

Height at shoulder. 

3 

9 

3 

5 

4 1 

Fore-leg, top of cannon-bone 1 

1 


1 


1 Si 

to point of hoof, J ' 


^ 2 


Hind-leg, ditto ditt6. 

1 

4j 

1 

4 

1 G 

Fore-hoof, length. 

0 

4^ 

0 

4 

0 4i 

width. 

0 


0 


0 3J 

Hind-hoof, length. 

0 

4 

0 


0 4i 

width, 

. 0 

3 0 

Female 

SCI 

Kiang. 

less 4 

DLT.S. 

Male Til?ighath 

Length, from base of mcisors to condyles 



of foram. mag, . . . . . . 1 1 0 

Ditto, from ditto to most salient point of 


occipital crest, . . . 

Breadth (greatest), between extreme ex- 

1 

6 

1 


panse of zygom. arches. 

Breadth (least), between nearest margins 

0 

8 

0 


of orbits. 

0 


0 

4i 

Breadth of encephalon between temporals. 

0 

3i 

0 

3-J- 

Greatest depth or height. 

0 


1 

10| 

Base of incisors to fore-angle of orbits, . . 
Fore-edge of orbit to most posteal part of 

p 

10 

0 

9-i 

scull, . . 

0 

8 

0 

8-^ 

Diameter of orbit, 

Greatest breadth between outer margins 

0 

2| 

0 

2t 

of upper molar teeth, . . 

0 

4} 

0 

4f 

Ditto between ditto of lower molars, 
Interval between nearest incisor and 

0 

Si 

0 

Si 

molar upper jaw. 

0 

Si 

0 

Si 

Ditto ditto lower jaw, . . 

Teeth, 

0 

6. 

2i 

1.1 7.7 

1.1 6.6 

0 

6. 

6^ 

H 

1.1 6.(5 

1.1 6.6 
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Remarks^ — I possess five skins procured through the kind 
arrangements of Dr. Campbell in my favour. I have studied 
with attention what travellers and systematists say about the 
wild horses and asses of Tibet and its vicinity ; but I find 
little satisfactory or even intelligible beyond Pallas^ account 
of the Dziggataij and to that I can only refer at second-hand. 
There is^ I believe, no species of wild horse in Tibet, and only 
one species of wild ass, viz. the Kiang above described, and 
which appears much to resemble the Dziggatai, as described 
by Pennant after Pallas. The Dziggatai, however, is ex- 
pressly stated to want two of the usual complement of equine 
teeth, whereas the Kiang unquestionably possesses two in 
excess of that complement. Moreover, the Dziggatai is stat- 
ed to have a flat forehead ; and the colours of its mane, tail, 
and body differ materially from those of the Kiang. Where- 
fore, I think the Kiang may prove a new species, and I have 
named it Polyodon^ from its singularly anomalous dentition, 
having 7*7 molars in the upper jaw. 

Colonel H. Smith alleges that the Kiang is the prototype 
of the piebald race of Tanghans,*a mistake which can only be 
accounted for by a love of paradox and want of information 
on his part of all but the name of the Kiang. The Kiang 
possesses every mark of the sub-genus Asinus, as defined by 
himself whereas the ^ Ablac’ breed of ponies, peculiar to 
Bootan, are horses every inch ^ of .them, differing entirely, 
even in colour, from the Kiang. 

P.S. — Since the above was writteih, I haye received two more spe- 
cimens of the Kiang, provided with sculls, and both of these fresh 
sculls exhibit the 7th molar tooth in the upper jaws. There can 
be no longer question therefore that this excess is normal. Pallas 
cannot have been mistaken in regard to the dentition of the Dziggatai. 
His total of its teeth is 38, and, as the front and binary teeth are not 

apt to vary like the molars, the Dziggatai’s dental formula must be 
6 W 

6 l.X 6.6 ‘ 

• 3 Q, 
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CANIDiE. 

Genm Canis. — 8ub--genus Lupus. 

Lupus Laniger mihi. The Chdngu of the Tibetans. Hab» 
Tibet. . 

Sp. Ch. Wolf, with long, sharp face, elevated brows, broad 
head, large pointed ears, thick woolly pilage, and very full 
brush of med|al length. Above dull earthy-brown ; below, 
with the entire face and limbs, yellowish- white. No marks 
on the limbs. Tail concolorous with the body, that is, 
brown above and yellowish below, and no dark tip. Length 
four feet. Height two and a half feet. 

This animal i& common all over Tibet, and is a terrible 
depredator among the flocks. The great Bhotia mastiff is 
chiefly employed to guard against it. It has the general 
form of the European wolf ; but its colour is very different, 
and it has more elevated brows, larger ears, and a much 
fuller brush. Its pilage is also dissimilar and unique. From 
this last circumstance I derive its specific name, having no 
doubt that it is a new species. The Changu has a long, sharp 
face, with the muzzle or nude space round the nostrils pro- 
longed considerably beyond the teeth, and furnished with an 
unusually large lateral process, by which the nostrils are 
much over-shadowed sideways, and nearly closed. The eye is 
small, ‘ and placed nearer to the ear than to the nose ; * the 
brows are considerably*, elevated by the large size of the 
frontal sinuses ; the ears are large, and gradually tapered to 
a point from their broad bases, and they have the ordinary 
fissure towards their *posteal base ; the head is broad ; the 
teeth large and strong ; the body long and lank ; the limbs 
elevated and very powerful; the brush extends to half-way 
between the mid flexure (os calcis) of the hind limbs and their 
pads, and is as full as tha^, of a fox. The fur or pilage is 
remarkable for its extreme woolliness, the uairy piles being 
few and sparely scattered amongst the woolliness which 
are most abundant. The head as far as the ears, the ears 



Description of the Chdngu or Wolf of Tibet. 475 

and the limbs, are clad in close ordinary hair ; the belly is 
thinly covered with longer hairs : but all the rest of the animal 
is clothed in a thick sheep-like coat, which is most abundant 
on the neck, above and below. The longest piles (Jhose of 
the neck) are above four inches in lengtlv those of the body 
generally Mihree inches to three and a half, and those of the 
brush the same. The woolly piles are half an mch to an inch 
shorter than the hairy ones. The longer hairy piles are fine 
and elastic as those of a delicate man or a woman. On the 
back many of them are entirely black : others have large 
black points, then a pale central ring ; and lastly, a dusky 
basal one : others again have a dusky basal •ring, then a very 
large pale one (llavescent-white), and a small black terminal 
one, which last gradually disappears as you descend the 
fianks, till on the lower surface the hairs become entirely 
white. The woolly piles on the superior surface are almost 
wholly brown, passing to yellowish- white as you descend the 
flanks to the belly, on which last part there are no piles of 
this sort. The ample brush has no dark tip, as in most 
other wolves, but is throughout concolorous with the body 5 
the greatest portion however showing the prevalent earthy- 
brown of the back. The entire face and limbs are pale and 
unmarked. The outsides of the ears show a ruddier tint than 


is 'observable anywhere else, and these ruddy hairs are tipt 
with black. The general effe'^t as to colour is, that the 
animal is dull earthy-brown above ; yellowish-white below, and 
on the face and limbs. The following are the dimensions 
of an o\A female, procured with^the scull complete : , 

Ft. In, 


Snout to anus, 

Height at shoulder. 

Tail and hair, . . 

Tail only, 

Head, lei]|gth of, . . 

, width, of, 

^ height of. 

Snout to mre^angle of eye. 
Thence to base of ear, . . . 

Ears, length of. 


3 9 

2 4 

1 7 

1 4 

0 11 
0 5f 
0 4f 
0 5 

0 44 

0 4} 



4/6 Description of the ChAngju or Wolf of Tibet. 

Dimensions of the scull (f<jem,) . 

Ft, In. 


Extreme length, . . 0 9^ 

width, 0 5| 

— height, . . 0 4J 

Gr^test interval between upper molar teeth, . . 0 3} 

Ditto lower jaw, ♦ 0 2 

Symp. interm, to posteal edge of last molar, . . 4) 4 J 

Ditto ditto lower jaw, . . 0 4^* 

Symp. intefin. to fore-edge of orbits, . . 0 4^ 


Remarks . — ^To Dr. CampbelPs kind arrangements I am 
indebted for a fine specimen of the wolf of Tibet, with the 
scull complete. It was a female and aged, as is proved 
by the obliteration of the sutures of the scull and by the 
worn state of the teeth. Eight teats only are traceable. 
No European, Asiatic, or American wolf that I am acquainted 
with, has the frontal sinuses so amply developed on the brows, 
consequentljf, so elevated as this species, whose scull bears 
a great resemblance to that of the Cdbul greyhound. Not- 
withstanding the size of the longitudinal and transverse 
cristae, the walls of the encephalon have a considerable swell, 
leaving ample space for a gootl-sized brain ; and the elongation 
of the face, that is so noticeable in the head with its integu- 
ments, is^by no means equally striking ii^t the nude scull, 
so that a good deal of it must be ascribed to ample develop- 
ment of the cartilaginous part of the nose, a feature which, 
added to the unusual size of® the frontal sinuses, v/ould seem 
to indicate considerable powers of scent in the living animal. 
There are no wolves in the Sub-Himalayas. In the plains 
\)f India, as of Tibet, they abound : but the species proper 
to the plains of India is very different from that proper to the 
plains of Tibet above described. Throughout India and 
its vicinity, wolves appear absolutely to eschew the mountains, 
and so also, generally speaking, do jackals and foxes.* These 

* Pearson’s vulpes montanue, confined to the vicinity of tho snows^ is an 
exception rather proving than disproving the rule. It is commoner in the 
plains of Tibet than in the Himalaya. 



Observations on the medical effects^ ^c. 477 

0 

wild Caninae are represented in the mountains by the so called 
wild dogs, not feral Pariars, which exist only in the imagina- 
tion of H. Smith, but Biiansiis or Dhols, of which our 
Cyon primevus is the type. H. Smithes definition of this 
type, which he calls ChrysaeuSy is many months posterior 
to mine, hnd is likewise inaccurate. The true marks of the 
type are the deficient molars and the excessiviji number of the 
teats. In regard to the former point some doubts have been 
raised ; wherefore I beg leave to state, that I have examined 
at least thirty sciflls of the Budnsii of all ages, from four 
months to twice as many years, without finding the least 
variation ; that Dr. Bramley assisted me in the examination 
of several of these sculls, reluctantly, but fully satisfying his 
scepticism by means of laying bare the supposed site of the 
wanting tooth 5 and that I have similarly examined very many 
sculls of Pariars, sporting dogs, jackals and foxes, and yet 
never found a trace of that variability in the canine dental 
formula, which has been alleged in order to prove the Budnsu^s 
dentition an accidental or trivial circumstance. In the present 
paper I have brought to light an anomaly in equine dentition. 
Will this also be denied or declared to be an unimportant 
and casual vagai^ of nature ? Truly, if osteology may not be 
trusted in our science, I wonder what may be, though I need 
not be told, that even osteology has its anomalies. 

Darjeeling : November y 1846^' 


Observations on the medical effects of a partial Obstruction 
of the Circulation^ By Thomas A. Wise, m. d. 

The frequency and general danger of the diseases of tropi- 
cal countries, and the rapidity* with which they advance in 
their course, often reduce the system to such a state of 
debility, as to -•prevent the employment of remedies with 
sufficient celerity to ensure theMesired effects ; and even when 
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this is accomplished^ and the patients life saved^ his consti- 
tution is often so greatly enfeebled by the means adopted, 
as to render him afterwards enervated and more subject to 
disease ^than before. The following pages are descriptive 
of an attempt to remedy such a result, by means of a plan of 
treatment, which I have no hesitation in stating wilt be found 
both simple aiyi efficacious. 

A large class of fevers, the fatal cholera, certain local 
inflammations, and various other diseases of tropical countries 
are produced, or very much modified, by morbid changes in 
the circulation or internal congestions. By stopping the 
passage of blood *in the part, or in one or more extremities, 
the circulation will be retarded, so as to modify its action on 
the diseased part, or blood in the system will be accumulated 
in the internal organs, as it passes through a diminished circle. 
The unequal and morbid distribution of blood in the internal 
organs which occurs in intermittent fevers, cholera, &c., is 
counteracted, and by this means a new and powerful action 
is produced, diminishing internal congestions, and modifying, 
if it does not check the disease, by hastening the warm stage 
under more favourable auspices. 

I was led to this train of thought by ^the perusal of a 
fragment of a pamphlet entitled Observations on the me- 
dical effect of compression by the tourniquet in cases *of 
agues which I found bouud up with an old volume of 
Medical Essays. It is without the title page, and although 
in the form of two letters, there is unfortunately no signature 
appended to them. I‘ have likewise noticed, that in some 
cases the same method has been adopted by the Hindoos for 
removing pain. In one case, a native subject to colic (sool) 
and fever from indigestion, was in the habit of applying 
a ligature tightly round his* arms and legs from the axillas 
and groins, to the wrists and ankles. In that state he lay 
down, and in a few minutes the pain and feverishness disap- 
peared. In other cases of rheumatism of the head or extre- 
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mities the* natives tie a ligature round the affected part 
with the effect of removing the pain. A second useful 
application of pressure is to increase absorption in swelled 
parts. The following is an example of such an application 
which I insert here, as it may be often* used with advantage 
for the cure of those swellings .which constitute the disease 
called elephantiasis. ^ 

Mirza Hyder Buksh had been for many years afflicted 
with an enormous enlargement of the scrotum, which he had 
reduced by means of pressure. The swelling was still of the 
size of a man^s head ; which, however, he attributed to the 
fever which he had had the night previous.* Before applying 
the bandages he rubbed a small portion of a slightly irritating 
ointment over the enlarged scrotum, and the swelling was 
supported by a towel, the two comers of which were tied on 
each side, to a broad belt which had been tied round his 
waist. Pieces of flannel were next placed so as to prevent 
friction, and at the same time exclude the extremities of the 
penis. A long piece of broad tape encircled the swelling, 
and was applied tight from above downwards. So rapid was 
the effect of the pressure upon the swelling, that the bandage 
became loose, a^d required to be made tight twice or thrice 
during the day. By a continuance of this pressure the swell- 
ing was soon reduced, and with a little care and attention 
the cure was rendered permanent. ^ 

The intention of the following remarks is to exhibit the 
most advantageous manner in which a partial obstmction 
of the circulation may be employed^ in the cure of certain 
diseases. For convenience, I shall arrange them under differ- 
ent heads, with reference to the application of the treatment 
to accidental, symptomatic, and specific diseases. 



480 


Observations on the medical effects 


Section I. 

Accidental Congestions in which the tourniquets may be 
employed. 

»> 

The movements and the local determinations of blood in 
parts are regulgtted by forces in the capillary vessels, indepen- 
dent of the action of the heart, which exercise an important 
influence on nutrition, and on the secretions in the part as 
well as its sympathies with other organs. . This local conges- 
tion, or loss of balance in the circulation, sometimes occurs 
at particular periods of life, and in dhTerent parts and classes 
of vessels, and under various states of health and disease. 
The acute form of congestions is produced by a certain de- 
gree of stimulus to the vessels of the part, from the influence 
of the cause upon the nerves, or their connection with the 
part affected. This cause may be mental emotions, which 
affect particular organs or parts, through the nervous system ; 
as in blushing, &c. This form of congestion is attended with 
unfavourable effects when the organ is important, or the 
disease severe ; when it produces symptomatic fever, and an 
increased secretion in the part, or haemorrhage ; and in some 
cases, whdn it obstructs the function of the brain and other 
organs. * 

The treatment of conge§tiops will depend upon their cause, 
their degree, and particularly their nature. When the disease 
is superficial, the rapidity with which the blood returns to the 
part, in a state of cor^gestioit, indicates its degree of acute- 
ness. This is found to exist in every degree, until we arrive 
at the state of^ inflammation. Such variations necessarily 
require a corresponding modification in the remedies employ- 
ed for the removal of all disease, or if the coTnstitution is strong 
and healthy, the congestion will yield to the Jfiatural powers 
of the system; but under less favourable circumstances, it 
will require medicine for its removal. 
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• 

One of tte remedies usually employed is topical bleeding, 
which, by relieving the vessels of their contents, gives them 
an opportunity to contract ; and by the reaction, to return 
to their natural state. In like manner blisters act by, reliev- 
ing the distention of blood, and stimulatiyg the weak vessels 
to action, %but a much more simple and certain remedy, in 
these cases, is the application of a ligature, as to retard 
or stop the circulation in the limb in which the morbid 
circulation exists, and thus introduce a new action in the 
part. This may likwise be effected in some internal diseases 
by stopping the circulation in one or two limbs, which throws 
more blood into the t?unk, and thus rentoves the topical 
congestion. 

The following experiment was made upon a strong, healthy, 
young man, to ascertain the effect of obstructing the circula- 
tion in health ; when the temperature of the air was 85% the 
j)ulse at the wrist 80®, and the temperature of the body 98®. 
The tourniquets were applied to the thigh and to the opposite 
arm ; and in a few minutes the limbs became cold and 
numb, but soft and flexible. The temperature of the hand 
on the side to which the ligature was applied fell to 93% and 
in the axilla beyoivl the ligature to 97°* The other parts of the 
body after the ligature was applied appeared much warmer 
ihm before, and a perspiration covered the skin ; pulse 88®, 
while the temperature of the axilla ujas 102®. In five minutes 
after the ligature had been applied to the limb, the heat of the 
surface and pulse of the remainder of the body increased in 
velocity by twenty beats in a minute, so as sometimes to, 
cause a flushing of the face, anxiety, and frequent respirations. 
In six minutes the obstruction of the circulation induced a 
tendency to S}mcope as in a plethoric person. Immediately 
on the removal of tlfe obstructioiv these symptoms disappear- 
ed, and the pulse fell below its natural standard : and in an 
hour after, it is often ten beats slower than it was previous to 

•the application. Thus the effect of obstructing the circula- 

• 3 R 
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tion is to increase the momentum and velocity of the blood ; 
which being arrested in its passage, little blood is left in the 
limbs. The morbid internal distribution of the circulation 
is thus arrested, internal congestions are disturbed, and 
eventually removed^ by the increased quantity of blood 
which now circulates with greater velocity through the parts 
not compresse^, and a mild warmth is produced, followed by 
a retardation of the circulation. By this means morbid 
actions may be modified, and eventually checked. 

By employing a field tourniquet, ai?d producing a less 
degree of pressure, the arteries may be allowed to convey 
blood to the limb, while the return more effectually barred 
by the, pressure of the ligature upon the more superficial 
veins ; by which means the internal morbid circulation is 
relieved, and much more blood is retained in the limbs than 
before. Thus great relief is obtained in many internal dis- 
eases, more particularly of the head and chest, by this sud- 
den abstraction of so much blood from the circulation. I 
shall only mention cases of apoplexy, haemoptysis, tetanus, 
&c. as examples of disease in which this mechanical remedy 
may be employed with great advantage. 

A therapeutical agent of such power, and go easily managed, 
will be oi great use in removing many diseases in the large 
and important class of symptomatic congestions, which I shall 
next consider. 


Section II. 

Symptomatic Congestions* 

A certain degree of local irritation produces a determination 
of blood to various organs, and often occasions formidable 

r 

functional disorders. As this state is peculiarly under the 
salutary influence of medicine, it is of very great importance 
to distinguish it ; and to usp the proper means of correcting. 
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it, as such congestions will pass on to inflammation, and lay 
the foundation of some of the most fatal diseases. The lungs, 
brain, liver, and spleen, the tegumentary tissues, and some- 
times the serous membranes are liable to be so affected, and 

• • 

in Jill such diseases there is sooner or later so great an ac- 
cumulatioii of blood in the parts affected, as to produce 
considerable disturbance in the functions of t^e part, and to 
require prompt and careful treatment for their removal. 

Whatever debilitates the tonic powers of vessels, renders 
them more susceptible of the influence of malaria, which pro- 
duces congestions of organs. Such causes are — a residence 
in unhealthy climates Jind situations ; living on poor food ; 
great fatigue ; long watching ; grief ; exposure to cold ; sleeping 
in damp rooms or beds ; the use of some medicines, as mer- 
cur}^, by first increasing irritability, is followed by great weak- 
ness of the system, in which state congestions arc liable to 
occur. The fever developes itself on exposure to cold, while 
the system is under its influence, producing a congestion in 
one or more organs, which become oppressed, while there is 
at the same time a diminutions of vital power, or the cold 
stage of fever is produced. 

These congestions frequently take on an intermittent form 
from the peculiar state of the vessels of the part. The symp- 
toms recur in paroxysms until the vessels return, by reaction, 
to their natural condition. Pe^rso^s once attacked are very 
susceptible of relapse from very slight causes, which favour 
the recurrence of the internal venous congestions. 

The premonitory, or forming stage, of fever, includes the^ 
period intervening between the first deviation from health, 
from the injurious impressions of inanimate or other causes 
of fever, and the commencement of a febrile paroxysm. This 
important latent period is not always very definite. Most 
patients first feel languid and tired with loss of appetite ; they 
complain of sliglit head-ache, and aching pains in the loins 
and bones of the limbs. This state lasts from one to ten days. 
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and n paroxysm of the symptoms occurs about noon^ and 
terminates in a rigor, which proves the commencement of the 
paroxysm of fever. This first attack assumes the type, from 
which the other forms of intermittent fever are supposed to 
be derived. Should 'the febrile state be increased twice a day, 
so that a fresh attack occurs before the previous attack had 
subsided, it forms the remittent fever; from which the remain- 
ing continued type is deduced in which the remission becomes 
gradually less distinct. This continued, or more severe form 
of fever, as it diminishes in violence, has a tendency to take 
a regular or an irregular form, and at last intermissions 
occur. These remarks regarding the nature of fever evince 
the propriety of varying the treatment to-be followed, and by 
observing the premonitory symptoms, the physician by the 
judicious employment of remedies, will be enabled to render 
the disease milder and less dangerous ; whether it arise from 
the impression of cold, or from a contagious source. In botli 
cases the first symptoms that declare themselves are much the 
same, and they will pass through their course varied under 
different circumstances, unless these symptoms are checked, 
or the fever cut short. This has been attempted to be done 
by the violent action of medicine, such as a full dose of tartar 
emetic, the sudden shock of the cold affusion or a large 
bleeding, so as to enable the constitution to throw off the 
disease; but these methods ^are now considered dangerous, 
and are very rarely had recourse to. 

The first symptoms observed of an attack of ague are a 
feeling of langour, a ^ense of debility and sluggishness, in 
some cases nausea, and vomiting of bilious matter, an aver- 
sion to food, and a diminution of the secretions. The face 
of the patient becomes pale, the features and external parts 
shrink, and the skin becomes constricted.* The person feels 
very cold ; rigors come on, with pain in the bUck, head, loins, 
and joints ; the sensibility is impaired, the thoughts confined ; 
the pulse is small, frequent,, and often irregular ; and the 
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respiration short, frequent, and anxious. In some few cases 
drowsiness and stupor have prevailed in so high a degree as 
to resemble coma or apoplexy. 

This cold stage is succeeded by the hot stage which is 
ushered in by a decline of the above symptoms, folfowed by 
an increase of lieat over the wjiole body, and this is, in its 
turn, succeeded by perspiration, or the sweating stage. 

In different individuals a considerable variation may be 
observed, both in the severity of these symptoms, and in the 
mode of succession^ and the stages may be in different pro- 
portions of duration to each other. In some cases such 
a prostration of strength takes place as ta endanger the life 
of the patient. In general however the disease is rarely fatal 
wlien the interval between two paroxysms is distinct and 
of considerable length. But even in these cases the person 
becomes weakened by the repeated paroxysms, which occa- 
sion a loss of appetite, flatulency, and other symptoms of 
indigestion, enlargement of the spleen, and its distressing 
consequences, and of the liver, followed by dropsy, and gene- 
ral debility. Such attacks of fsver may terminate in chronic 
organic diseases, though in some instances the fever changes 
from the intermittent to the remittent and continuous forms, 
which often prove fatal, unless the patient removci!> to a more 
salubrious climate. It is therefore of the greatest importance 
to cut short the ague as soon as possible. 

The usual directions given for the treatment of ague are 
empirical and uncertain ; and the disease is so very distressing 
in tropical climates as to deserve a^ careful consideration. 
The stoppage of the circulation in one or more limbs is the 
most simple, yet at the same time a powerful therapeutical 
agent in the case of intermittent fevers, and forms a striking 
contrast to the utfual feeble and ineffectual method of the 
application of Varm clothes, heat, and internal stimulants. 
These, it is true^ diminish the distressing feeling of cold, and 
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hasten the accession of the warm stage, but are much less 
effectual than the plan of obstructing the circulation. Dr. 
Macintosh, of Edinburgh, recommended blood-letting in the 
cold sta^e, on the principle of diminishing its duration, and 
hastening on the hot stage, while at the same time its violence 
is decreased. This effect it fproduced, by lessening the mass 
of the blood, and dispersing morbid local congestions. The 
same method was energetically employed by the late Dr. 
Twining, who proved that such a loss of blood had the effect 
of favourably modifying, and even of checking intermittent 
fevers. But it had the great disadvantage of weakening the 
system ; and thus* increasing the tendVincy to relapse, an event 
so common, as in many cases to render it necessary for the 
patients to proceed to a more congenial climate, in order to 
restore the vigour of the constitution. The general results 
of the numerous cases in which I have stopped the circula- 
tion for the cure of ague were, that when the tourniquet 
was applied to one of the extremities, previous to the acces- 
sion of the paroxysm of ague, known by the premonitory 
symptoms, the cold stage was* entirely prevented, and a slight 
attack of synocha followed ; and that when applied at any 
time during the cold fit of an ague, in two ,or three minutes 
after, a modified warm stage was induced, which was render- 
ed milder and shorter in its duration, and more easily 
brought under the influei^e qf medicine ; and when the attack 
was accompanied with pain in the back or headache, these 
symptoms were speedily removed. The following cases arc 
given as favourable exapiples of the usual effects of the tourni- 
quet in cases of simple ague. 

Case I. — Bisto Sunder Bhutacharge,aged 40, has had a quo- 
tidian fever for seven days. T^he tourniquef was applied on the 
morning of the 4th August, when he had no 'fever. He felt 
faint after it was removed, and this feeling was succeeded by 
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heat of the" surface which went off towards evening. He had 
no return ; and has applied to-day (13th August), at the hos- 
pitalj on account of another complaint. 

Case II. — ^The following is a case of^ague in an officer in 
the H. E* I. Co^s. arnjiy. At tihe latter end of July he was 
attacked with fever, probably from sleeping iji a low, damp 
bungalow, from exposure to the weather, and irregularities 
in Imng. ^^I suffered,^^ says the patient in his account of 
the disease now before me, for three successive days from 
attacks of fever and ague, the fits commencing regularly at 
11 (/clock A. M., on tlfe two first days the cold fit was very 
slight, but fever, accompanied by severe pains in all my bones 
and joints, remained till evening. On the third day I ex- 
perienced a severe attack of ague at the usual hour, and 
immediately sent to the Native Doctor to come over with 
the tourni(iuct, as recommended by you. He came in ten 
minutes, while I was shivering violently, and applied a tour- 
niquet round the left thigh, and one round the right arm. 
They were kept on for seven minutes. The shivering ceased 
immediately, and was succeeded by a mild fever, without any 
pains in the lim^s, which accompanied all my former attacks. 
This occurred upwards of a month ago, and since then I have 
n©t had the slightest recurrence of the complaint, although 
for a long time previous I h^ been subject to constant 
attacks.^^ He continued to reside in the same house during 
a most, unhealthy season with impunity. 

• • 

Case III. — ^A respectable Mussulman, aged 40, residing 

in a country-house which was low, damp, and surrounded by 
jungle and tanks, was attacked with a quotidian fever, which 
increased in severity, and on the eleventh day it was so 
severe as to endanger his life. The intermission was still 
marked. I administered a purgative and saline mixture on 
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the accession, and a dose of quinine in the interval. The next 
day during the cold stage, the tourniquet was applied for ten 
minutes, and when he complained of a dizziness in his head, 
it was removed. The cold stage was quickly succeeded by a 
gentle heat, which continued during the day, and terminated 
in a slight perspiration. ^ 

2&th had slept well ; and his skin was warm 

and perspiring. He complained of thirst; his tongue was 
dry in tlie centre ; pulse small, soft, and slow. 

29th . — There has been no return of fever, and he is gra- 
dually gaining strength under the use of tonics and aperients. 

2bth August.—^ Quite well ; had ho return of fever after 
the first application of the tourniquet. 

VOth October . — Continues well. 

The complication of intermittent fever with local affections, 
more particularly with enlargement of the spleen, is very 
common in Bengal, and renders the cure, in many cases, 
more difiicult ; and a more frequent employment of the 
tourniquet is required than in the simple forms of ague. ^ 

Case IV. — Sunker, aged 30, was admitted into hospital on 
the 13th July, in the hot stage of a tertian f^ver. Spleen en- 
larged ; thv; tourniquet was applied for ten minutes in the cold 
stage of an attack. It immediately put a stop to the cold, and 
the hot stage which folloyed^ was short and very mild, but 
was succeeded by a feverishness, which continued during the 
night. Bowels three times affected ; next morning the skin 
was cool, and the pulse^ soft and 62. 

The paroxysms were thus cut short twelve times with the 
same result, only that the hot stage and the fever went off 
towards night ; and in one of these occasions, I found the 
pulse next morning soft, and 48. On the 3rd August he 
was discharged quite well, when no enlargement of the spleen 
could be perceived. 
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Case V. — Kumurudeen, a ryut, aged 20, called to-day 12tli 
Sept,, on account of a venereal disease he had contracted : 
having been cured of a quotidian fever by two applications of 
the tourniquet. When he first applied for assistance at the 
hospital he had an enlarged spleen, wjiich was cured by 
obstructing the circulation. I afterwards carefully examined 
this person, but I could not feel any traces of it remaining. 

Ill the state of fever in which the intermission is less 
marked, the employment of the obstruction of the circulation 
is not always of such advantage as in the more simple form. 
Still it is of very considerable use when employed during the 
remission ; by weakening its power, and iftodifying, and at 
length removing the disease, and may be adopted as an auxi- 
liary to the ordinary methods of treatment for curing the 
disease. 

Attacks of ague sometimes alternate with attacks of dy- 
sentery. In such cases physicians must vary the treatment 
according to the urgency of the symptoms, and the patient 
should remove from the locality in which the disease was 
contracted. In many cases of this complex form of disease 
mercury will be found of use in removing it. 

The following i^is the result of a case of remittent fever, 
which, after being treated for some days, assumed the inter- 
mittent form. I then had the tourniquet applied, and the 
following is the result in the patlent^s own words : On the 

23rd instant (August), whilst in the cold stage, I sent for one 
of your assistants, who immediately came and bandaged my 
left arm and right thigh. A change was soon felt, inas-* 
much as a certain degree of warmth was generated, which 
subsided gradually on the bandage being removed, carrying 
off the fever along with it. I have not had a return since, 
and now attend to my duties at the College.^’ 

The above patient should have stated, that he returned to his 
duties as teacher^ in the College the day after the tourni(]uet 
"^was applied, and had no return bf fever. 

s 
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When in charge of the 5th Regt. N. I.^ my duties as Civil 
Surgeon obliged me to reside at a distance from the canton- 
ments^ and being under the necessity of relying on native 
assistant's to apply the tourniquets in my absence, I found 
that they frequently applied them when the hot stage had 
commenced, or before a complete remission had occurred, and 
a modified fev^r followed, which resembled the synocha of 
Cullen. Ill all such cases a diminution of the febrile symp- 
toms was the consequence ; which were very well marked 
after the tourniquet had been removech, though the fever 
usually continued during the night, but was rarely percepti- 
ble next morning. I never saw any bad result ; the fever 
seemed changed in its character, the pains in the limbs and 
bones ceased, and cuticular heat was felt over the body which 
was M^arm and dry. In many cases the disease is eflfectiially 
cured. 

I have now before me the particulars of 77 cases of inter- 
mittent and remittent fevers, all of which were very much 
benefitted or entirely cured, by the employment of. the 
ligature ; of these — 

27* were cured by one application 

2yt by two or three applications. 

19^ by from four to six applications. 

5^ by from seven to ten applications. 

Total . . 77 cured by the application of the tourniquet. 

Congestion of the Spleen. 

The favourable effects produced on fever and its sequelae, 
the congestion of the spleen, which is often so rapid in its 
growth and dispersion, induced me to ntry it in cases in 
which this organ wiis enlarged without any fe>er. 

* 11 of these uncertain. + 4 Unc6i;tain. 

+ None uncertain. § One uncertain. 
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The spleen is indeed not so directly in the course of the 
circulation^ as to cause an immediate effect upon the organ ; 
but still, the agent employed is so powerful, that I had little 
doubt of its ultimate effect. I was q^reful to select cases 
in which the spleen had been recently# enlarged, and with 
little thickening of the parenchytna of the organ. The follow- 
ing is the result of the experiments. 

In nine cases I applied the tourniquet in cases of engorged 
spleen without fever. In all the cases there was benefit deriv- 
ed from the remedy ; the spleen became softer and smaller. 
Two of these cases were cured by tlie application of the 
tourniquet. Three applications of the tourniquet were made 
in one, and four in the other case ; and seven patients were 
in a fair way of recovery by a continuance of the treatment. 

Elephantiasis. 

This is a common disease in Bengal ; and often recurs for 
many years before it acquires the great size it sometimes 
assumes, when it is usually known by the name of elephan- 
tiasis. In its primary form, it is called by the natives Gan- 
ger^^ or Saket wlien it is supposed by them to be pro- 
duced by the influence of the energy of the water over the 
other corporeal elements. It commences with a feeling of 
infligestion, and general uneasiness ; a tenderness and pain 
of the groin or axilla, succeeded by»a feverish state, in which 
the skin is hot and dry. This fever has a daily exacerbation, 
which increases on the second and declines on the third day, 
and is succeeded by pain, and swellftig of one of tlie arms,* 
or feet and legs. The bowels are sometimes constipated, at 
other times relaxed. The scrotum is sometimes affected in 
the same way. These swellings sometimes take place at the 
upper part qf the thigh or ai’m, with more pain but less 
swelling than when they occur in the extremities of the mem- 
bers. That of ^he arm is often in the inner side, and ex- 
tends in an oblong form to half the length of the arm. 
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It continues the same as that of the leg, unless when it 
terminates in a painful hardness which suppurates. Sup- 
posing that the tourniquet might be employed with advan- 
tage by diminishing the quantity of blood sent to the limb 
affected, and by increasing the mass in the rest of the body, 
that the morbid action might thus be removed, t applied it 
in the following case. 


Case VI. — Petumber Doss, aged 23, has his left leg twice 
the size of the other from elephantiasii^. He had likewise 
a large discharge of serum from a number of pustules which 
had formed on the swollen part, ^he periodical fever was 
stopped by the ligature. He slept after this, and next morn- 
ing was quite free from fever. Had no return of fever for 
a considerable time afterwards. 

Ephidrosisy or Burning in the feet and hands. 

This is a very common endemic complaint in the moist 
plains of Bengal, and attacks all ages and both sexes ; but it 
is most common in persons engaged in sedentary employ- 
ments. In the dry sandy plains of Upper Hindoostan, it is 
never seen. There are two varieties of the disease, the moist 
and the dry ; the former being most commonly seen in the 
young, and the latter in the old. ’ 

The burning in the haeidsi* with moisture generally attacks 
individuals at an early age, and in some cases appears to be 
hereditary. In this variety, the paroxysms come on periodi- 
•cally, but they are produced at any time on any cause 
agitating the body, or accelerating the pulse. Thus I have 
seen a youth standing before me, and exerting himself men- 
tally, attacked with a paroxysm of the disease so severely, 
that large drops of perspiration fell rapidly from the ex- 
tremities of the fingers. When the part is wiped dry with 
a cloth, it again becomes bedewed with ipoisture. Before 
this takes place, the person feels a hot burning sensation in * 
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the hands and feet, followed by copious perspirations, which 
extends to the sides, and in a less degree to the backs of the 
hands. The right hand appears to be more affected than 
the left, and these again more than the soles of pie feet. 
This disease is more troublesome in hojb than in cold wea- 
ther ; and* when the health is impaired by any cause, parti- 
cularly when the bowels are relaxed. 

This disease is not only distressing in itself, but not un- 
frequently prevents the person affected with it from follow- 
ing his trade or ocefupation. 

The dry fever of the feet occurs more frequently in the 
old and debilitated, who have been afflicted by disease, more 
particularly with fever and bowel complaints. Under such 
circumstances the European is not exempt from its attacks, 
which are of a most distressing nature, witlioiit exhibiting 
any apiiearance of inflammation or disease of any kind. It 
exists in very different degrees of severity ; from an uneasy 
sensation of heat and tingling to a severe burning feel in the 
soles of the feet. The burning pain often becomes excruci- 
ating, and sometimes extends ’along the leg, which prevents 
sleep, and deranges the digestive organs, and the general 
health. 

The paroxysms take on a remittent or intermittent form ; 
afld a paroxysm is liable to occur, on exposure to the exciting 
causes. 

In these cases, the very important perspiratory function 
which the skin performs in tropical climates, is deranged, 
more particularly in the soles of the feet and palms of the 
hands, where the thick cuticle and the diminished force of 
the propelled fluid prevent such a free circulation, as in 
other parts of the body. When the system is deranged, such 
a degree o^ debifity will be the consequence as will pre- 
dispose him to the disease. Should it occur in the young, 
the activity of tjie arterial system is likely to produce copious 
perspirations soon after the burning feeling is experienced ; 
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and this local discharge will be produced by any of the usual 
exciting causes which accelerate the circulation by which the 
distressing symptoms will be relieved. The second or dry 
variety Jls by far the^ most distressing^ and from the nervous 
capillaries being mcgce particularly affected^ the paroxysms of 
burning are veiy severe^ and Extend in twitches to *80106 dis- 
tance along tte limb. The exposure of the poor to vicissi- 
tudes of the weather, and the use of a meagre and indiges- 
tible diet, render them more sulgect to the disease than 
others under different circumstances. 

The above remarks on the nature of the disease will enable 
us to understand local remedies will not be of more than 
temporary use, and will explain the method of treatment 
which should be considered in a two-fold aspect, as palliative 
and curative. To the first class belong absorbent earths to 
allay the distressing symptoms, to arrest the perspiration 
with warm fomentations and anodyne oleaginous frictions, to 
soften the skin, to promote the circulation, and to allay the 
pain. The method of exposing the feet and legs to the fumes 
of milk sprinkled upon the leaves of mudar is often of tem- 
porary use. This should be repeated daily, when the cure is 
said to be rapid and complete.* A more effectual means of 
stopping a jjaroxysm will be found in arresting the circulation 
in the limb for a time, which will remove the distention of 
the capillary vessels ; thus interrupting the habitual course 
of the disease, and enabling the practitioner to employ medi- 
cines and diet, so as to obtain a complete cure. This will, in 
general, be effected by «a nourishing and easily digested diet, 
with stimuli ; and the employment of an alterative course 
of calomel, which, in many old cases, will require to be carried 
to gentle ptyalism. In such cases the same nourishing food 
should be employed with toni<?s. 


* USec Transactions of the Medical and Physical Socicty^f Calcutta, Vol. ii. 
p, 275. 
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The following case is given as affording a description of the 
usual course of this distressing disease, in the words of the 
patient. 

Case VII. — Callykissore Chatterjea* a large and strong 
youth, aged 19 : states — I have been afflicted with this com- 
plaint from my infancy, and it seems to increafe as I advance 
in years. No member of my family has had this sickness, 
with the exception of my youngest sister. The intervals of 
the attacks are diminished, but during the cold months it is 
not so troublesome as it is during the rest of the year. In 
the hottest days, the ^perspiration from ^he palms of the 
hands and soles of the feet, is so copious, that I cannot em- 
ploy myself in reading or writing, sometimes for a whole day. 
The perspiration on such occasions drops from my fingers for 
hours. At night, and during damp and rainy days, it is not 
so troublesome, nor occurs so frequently. During the hottest 
time of the day, I feel a burning sensation in my hands and 
feet. In the mornings and nights the hands and feet are of 
the same temperature as the other parts of the body, but 
as the day advances, the heat of these parts increases. 

22/id^ June , — (^ompressed the humeral arteiy for six mi- 
nutes ; the veins were allowed to swell out, when the arm 
felt benumbed, cold, and livid. 

23rrf. — Compression for tweyty^minutes ; numbness and 
uneasiness from the stoppage of the circulation. 

24/^. — Better ; perspiration in the hand yesterday di- 
minished. Again applied the tt)urniqvet for the same time ai^ 
yesterday. 

Sth July.-^Hetter : the palms still perspire. Temperature 

of air 83®, pulse before experiment 82 ; after the ligature had 

been applied some* time, the teyiperature of the hand of the 
• • 
compressed si^le was 88® ; in the axilla beyond the ligature, 

97 ® ; in the opposite axilla, 99®. 
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Sth Sept . — Saw this patient. He thinks the application of 
the tourniquet has been of much use in diminishing the 
perspiration in the part. A continued application would most 
probably have permanently cured the disease ; but the young 
man has not patience enough to persevere. 


Section III. 

( 

Specific diseases accompanied vfith congesiiom. 

In treating of diseases produced by peculiar or specific 
congestions^ some remarks will be offered on rheumatism and 
gout, cholera and exhaustion. 

Congestions of blood in Rheumatism and Gout. 

These diseases are of frequent occurrence, modified some- 
what by the climate and other causes. Rheumatism in tropical 
climates is a difficult disease to treat ; the symptoms being 
more violent, and the treatment more difficult than in tem- 
perate climates ; whereas gout is only fojind among the 
luxurious va large cities, and is generally a more simple and 
less fatal disease than in Europe. * 

The most severe form of rheumatism is that which attacks 
particularly the periostium of long bones, and it is parti- 
cularly severe at night. In many cases I could trace no con- 
nection with it and venereal disease : indeed, in some cases, 
there was no reason to suppose such a combination. 

The effect that obstruction of the circulation produces, is to 
remove the severe pain in the limb beyond the ligature. The 
pain recurs on the removal,, of the obsthiction ; but in a 
modified degree, and by a repetition of the ligature, it gra- 
dually decreases, and at length entirely disappears. ‘ 
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Case VIII. — Gopaul Sing, aged 25, was admitted into 
hospital on the 3rd July, with a severe attack of rheumatism 
in the knee-joint. The tourniquet was applied for seven 
minutes, which stopped the paroxysm ; next day he felt so 
well that he could walk about. 

\th . — ^As the pain returned, l^e tourniquet was again (5th) 
applied for 15 minutes, when the pain ceased, ^and the patient 
could walk about : pain increased during the night, and now 
(6th) he complains of pain in both ankles. Again applied 
the tourniquet with^ excellent effect. A slight return of pain 
in the evening. 

7th , — Much better ; otill a little pain in the ankles. 

Sth , — Pains slight, confined to the feet and two%nkles. 

2Qth , — Pains much decreased ; still weak ; now only a slight 
pain in the foot. 13th. Well. The ligatures in this case were 
of great use in removing the pain and in curing the disease. 

Case IX. — Baguban Chundcr Banerjea, aged 23, has been 
suffering for a year and a half with rheumatism, which has 
quite unfitted him for study, or for gaining a livelihood. It 
first appeared as sciatica, then it attacked the knee, and lastly 
both heels, where the tendo-achilles is inserted into the 
os-c»lcis. He lAoved about with great difficulty and pain. 
When at rest he had less pain. The tourniquet was applied 
to* the right leg, which immediately removed the pain, and 
he could stand without uneasiness.* He had painful attacks 
of lumbago, which were relieved by narcotics, &c. and the 
occasional application of the tourniquet. This certainly re- 
moved the pain, and diminished the seVerity of the disease. * 

Cholera , — ^The difficulty of assigning a cause for certain 
diseases is sufficiently evidenced by the new theories con- 
tinually proposed, and new remedies recommended for their 
removal. In* none is this better exemplified than in the fear- 
ful cholera; the attacks of which are so sudden, and the 
'Symptoms so peculiar, as to require the careful consideration 

3 T 
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of the i)hysician. Among these are the remarkable changes 
in the blood from the escape of the serous parts into the ali- 
mentaiy canal^ and the extreme thickness of what remains in 
the veins ; which renders its circulation extremely difficult, 
and produces that cbngestion in the heart, as well as in the 
head and portal sysitem, whi^h forms such a remaj-kable fea- 
ture in that disease. 

If the unusual determination of blood to the alimentary 
canal can be checked or modified, it will probably strike at 
the root of the disease, and this can b«^st be done by the 
application of the ligatures to the extremities, by which more 
blood is sent into the interior. The ‘‘morbid congestions are 
thus reindVed, and the painful cramps of the extremities be- 
ing stopped, there is an accession of heat in the trunk which 
modifies the disease, and allows time for medicines to act. 
This theoretical notion I had soon an opportunity of testing, 
and the result was highly satisfactory. This is best seen by 
examples, of which the following are a few. 

Case X. — llunoman, aged 25, was brought into the city 
hospital on the 15th July, after several evacuations, which 
had reduced him very much. No pulse at the wrist, and 
severe crajinps in the legs! A cholera pill, with some of the 
mixture, was immediately administered ; hot bricks applied 
to the feet, and oil rubbed over the body. The tourniquet 
was applied for ten minutes, which immediately stopped the 
cramps, and improved the pulse. Pain of the abdomen at 
times severe with restlessness*. This pain appeared not to be 
affected by the ligatures ; the pulse however improved, and 
the cramps of the legs were completely and penmanently re- 
moved. 

18M. — Well ; left the hospital. 

* 

Case XI. — Noor Mahomed was brought to the hospital 
labouring under cholera ; purging and vomiting ; skin cold,' 
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and no puRe at the wrist. The tourniquet was applied to a 
leg and arm \ a sinapism to the abdomen, and cholera mix- 
ture administered. These means produced an amelioration of 
all the symptoms ; the purging and vomiting ceased, the 
heat of the body increased, and he sle|)t most comfortably. 
Was well, next day, and has <;pn tinned to get stronger : on 
the 8tli he was discharged quite well. ^ 

I soon saw the necessity of retaining the tourniquets perma- 
nently, leaving one free for a time, and again putting it on, so 
as to avert the collapse, which follows the removal of the liga- 
ture, and thus retain the increased strength, which the dimi- 
nished circulation had produced. The following is the result. 

Case XII. — Gunga Sing, was brought to the hospital at 
noon of the 23rd October, in the collapsed stage of cholera. 
There was very great anxiety and restlessness ; no pulse at 
the wrist, and great thirst ; no vomiting nor purging. The 
tourniquets were applied, and the body became warm, while 
the extremities remained cold. 

24/7^. — ^The tourniquets wero continued all day and night \ 
at times they were slackened, and they have been removed 
some hours thit^ morning ; body warm ; extremities cold and 
dry. The eyes continue much sunken, turned u,pwards, in- 
atiimate, and filled with white mucus. Very anxious and 
restless ; pulse small and ve^y weak after the tourniquets 
were applied. Temperature of the body 100\ lie complain- 
ed of the tourniquets, and at last removed them. 

25/Zi. — Still anxious and restless, with 24 respirations in a 
minute ; in other respects better. His look much improv- 
ed ; eyes more animated and clearer ; has appetite, and has 
eaten some arrow-root ; but will not allow the tournitiuets to 
be applied. They seem to irritate him, and having discover- 
ed the method of loosening them, he does So without hesita- 
tioli. The circulation being left free, he rapidly got worse, 
although all tKe usual remedies were employed for cholera. 
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such as heat^ friction with stimulants^ narcotics, and calomel, 
&c. internally. 

26M. — He died during the night. 

This was the first case in which a continued application 
of the tourniquet was attempted, and although the result was 
unfavourable, it satisfied me<that the tourniquet \Yas a very 
valuable reined}^ in this most fatal disease. This seems to be 
proved by the following cases. 

Case XIII. — Ducus Sing, aged 30, was admitted yester- 
day afternoon into the city hospital, in the collapsed stage 
of cholera. He tad vomited, and his motions were scanty 
and like conjee ; body cold ; pulse soft and accelerated, pro- 
bably from the exertion of being brought to the hospital, but 
it soon became imperceptible ; his eyes became sunk and 
lifeless. Narcotics, and the usual stimulants were employed 
without effect, and he continually complained of thirst. The 
tourniquet was applied to the arm and leg, and the pulse im- 
mediately rose, and the warmth of the body increased. I;t was 
continued, but was loosened several times by the patient ; and 
during the night was removed altogether. Morning — cold ; 
eyes sunk ; pulse imperceptible at the wrist thirst less. In 
this state v^hen the temperature of the air was 86® and that 
of the axilla 96®, I applied the tourniquets, and in five minutes 
the pulse became full, soft, apd 112® in a minute ; the tem- 
perature somewhat increased ; in the axilla 97® ; feels better ; 
wishes to eat. 

^ 30th . — ^Three white piotions after ten grains of calomel 
and one grain of opium ; secretion of urine free and well 
coloured. Sleeps well ; pulse full ; skin cold. 

31^^— Four leeches applied last night to the temples; 
which diminished the determination to the head. The patient 
feels well, and w&hes to go home. I have reedmmended him 
to remain two days longer. 

2nd November . — Left the hc^^pital well. 
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Case XlV, — Sadu Mistree, aged 30, was admitted into 
the hospital on the 23rd October, in the collapsed stage of 
cholera ; pulse imperceptible ; has vomited and voided white 
conjee stools. The tourniquet was apj^lied to the jrm and 
leg, and kept on permanently ; or only removed occasionally, 
and applied for a time to the opposite member. Pulse 84®, 
small and weak ; extremities cold ; trunk warn! ; temperature 
of the body 98®. 

2bth. — Body cool^ extremities cold ; pulse small, weak, and 
88® ; cow/cc- water stools. The tourniquet has been applied, 
but had been at times loosened ; it had beeq removed for two 
hours before I saw the patient at my morning visit. On 
its being again applied the pulse became more full and re- 
gular, and the warmth of the body increased ; which was 
found to be 99® by the thermometer. The usual calomel 
medicines were likewise exhibited. 

26/^. — Improving in every respect : continue the tourni- 
quets. 

27/A. — Nearly well ; slept well ; temperature of the body 
natural ; secretes urine, and dejections much improved in 
consistence and dblour. Pergat. 

JOM. — Weak ; in other respects well. 

3rdf November. — Left the hospital quite well. 

I do not consider it necessary to Velate other cases, as the 
result continues much the same. I found it difficult to per- 
suade native patients to continu® the application of the tourni- 
quets : not so much from any pain they produced, as from 
their feeling a degree of restrahit in the member, to which the 
tourniquet had been applied ; and when there was, at the same 
time, a feeling of great anxiety ^pd restlessness, as is so often 
the case in thi& dreadful disease, they seized any opportunity 
^of removing the,, ligature, which afforded almost the only 
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chance of eventually removing the painful state ‘of anxiety 
and restlessness. They were disappointed that it did not, as 
they expected, immediately alleviate the more distressing 
symptoms. When the obstruction was allowed to continue 
for a short time, the^ tourniquet was no longer complained of ; 
and I have seen European ]Tatients request that the tourni- 
quet might be Applied ; so great was the relief which they had 
obtained from previous applications. 

These favourable effects of the tourniquet in the cholera 
may be classed under the following heads ; 

— Stopping immediately the nuist distressing cramps of 
the extremities. 

2nd. — By increasing the circulating fluid in the trunk, it 
removes morbid congestions, prevents the morbid secretions, 
increases animal heat, produces new effects, and most power- 
fully tends to» restore the patient to health. 

3rd. — By sustaining, and in a measure restoring, the vigour 
of the constitution, so that medicines act more powerfully, 
and in a more salutary manner, in removing the remains of 
the morbid action. 

Ath , — ^^Vhen reaction takes place, by loosening one or^more 
of the tourniquets, the local determinations to the head or 
heart are prevented ; the quantity of blood sent to particular 
parts, is thus diminished.'' In such cases the patient must be 
carefully watched, and the tourniquets immediately tightened, 
when there is any tendency t» a relapse, or any symptoms of 
sinking appear. I have seen the happiest eflects produced 
which have been ultimately blasted by removing the tourni- 
quets too early, and allowing the symptoms of cholera to 
form anew when its fatal coqrse could nofe be arrested. 

bth » — On this account, I have often been under the neces- 
sity of continuing the application of the tourniquets for* days 
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together, \^ith the happiest eflfects, till they could, with safety 
to the patient, be gradually discontinued. In all cases we must 
be guided by the nature of the existing symptoms. When 
reaction takes place speedily, it is to be promoted and kept 
up for sometime until a determination to any of the internal 
organs indicates the necessity of loosening one or more of the 
tourniquets, which are to be again tightened on the re-ap- 
pearance of any symptoms of collapse. 

Use of partially obstructing the circulation in Syncope^ in 

apparent Drowning^ and in Exhaustion, 

• 

Tlie late Mr. Hyslop* having bled a lady to syncope, be- 
came alarmed at its long continuance, but on accidently 
raising her from the horizontal position by grasping her 
arms, and thus supporting the weight of her body, she ra- 
pidly recovered. Surprised at this, Mr. Hyslop was led to 
reflect what could be the cause of so sudden a restoration 

of the hearths action, and he became convinced, that whilst 

• 

elevating the body, and allowing its weight to be supported 
by that part of the arms along which the brachial arteries 
pass, he must fiave compressed those vessels, the efi'ect of 
wjiich compression was an impediment to the flow of blood 
through these arteries, and consequently caused an accumu- 
lation of blood in the heart, from which he concluded that 
the rapid recovery of this patient from syncope was analo- 
gous to the artificial process of transfusion ; and he proposed 
to adopt it in cases of syncope or apparent drowning, in 
order to revive the heat. 

In many severe diseases, the patient after recovering from 
the dangerous symptoms, sinks into a state of collapse and 

* See Dr, Wardwp on Diseases of the Heart. Part I., p. 18, Lend. 1839. 
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dies. This is frequently the case in cholera; silch patients 
are immediately relieved by the use of the tourniquets. Fre- 
quent examples of this disease occur in the Insane Asylum 
of this city, and I have had opportunity of employing the 
powerful stimulus, of throwing more blood into the internal 
organs, with the happiest ''effects. In these unfortunate 
individuals, thfe excitement of feelings and agitation of mind 
conjoined often with want of rest and sleep, are not unfre- 
quently followed by great exhaustion ; particularly at the 
commencement of the cold season. These weak and debi- 
litated patients first lose their appetite, and this is followed 
by diarrhoea, coldness of the surface, and a rapid prostration 
of strength. In such cases the circulation is so languid, that 
the pulse cannot be felt at the wrist. After repeated trials, I 
found that artificial heat applied to the surface, and different 
kinds of internal stimuli, were of little use. In some of these 
patients the weakness was so great, that when placed in bed 
they were not able to move, so as to place their limbs in a 
more comfortable position. The eyes become often affected 
with indolent ulcers, which not unfrequently terminated in 
sloughing of the cornea. In other cases the eyes are languid, 
the vision Indistinct, and hearing obtuse. The skin remains 
cold, and is often covered with a cold clammy perspiration. 
The average of seven of these cases shewed the animal tem- 
perature to be 94®. There was generally a looseness, and the 
dejections were often evacuate/1 involuntarily ; but it did not 
appear to be the cause of the debilitating symptoms. It 
seemed rather one of the consequences, as it was sometimes 
not present. In such cases I found the tourniquets afforded 
the only remedy, and to obtain the full effect one required 
to be put on eacli extremity. The result of my experience 
is very favourable to this agent. The stimulus of the ad- 
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ditional quantity of blood directed to the internal parts was 
speedily evident. The animal heat was soon restored, and 
by keeping them on for sometime, and cautiously removing 
them as the symptoms indicated, a rapid reaction and resto- 
ration to the usual state of health follRvved. I have seen 
patients reijover by these means ip the worst cases of collapse, 
when the debility was so great as to prevent thf^ action of the 
usual remedies. 

[It would appear that the pamphlet to which Dr. Wise refers in the 
commencement of his very curious and interesting observations, is a 
paper by Dr. Kellie, which appeared in Duncan’s Medical Commen- 
taries for 1794 and 1797. Dr. Kellie informs u^, that in fever if a 
tourniquet be applied in the cold fit on one thigh and one arm of op- 
posite sides for two minutes, a mild hot stage is induced, and the pa- 
tient feels quite relieved. When the instruments were allowed to re- 
main on for fifteen minutes, on their removal the cold symptoms did 
not rc-appear. He also thinks, that if the tourniquet be applied be- 
fore the accession of the paroxysm, the cold stage will be entirely pre- 
vented, and that whether the cold stage be shortened or altogether 
prevented, the following hot stage be rendered both milder and 
of shorter duration. This practice seems never to have been gene- 
rally adopted, and though not condemned, as the bleeding in the cold 
stage jf Mackintos'd appears to be, by the profession, is now entirely 
forgotten, but it is worthy of remark, that Bailly in 18^* strongly 
recommended the adoption of this practice in malignant intermittent, 
where a recurrence of the paroxysm Is much dreaded, and it seems to 
deserve further trial. 

The remarks of Dr. Wise on elephantiasis are especially worthy 
of attention, as his obstruction of flie circulation is analogous in its , 
operation to methodical compression, the importance of which in the 
treatments of tumors is becoming daily more and more recognized in 
modern surgery.] — J. M. P. 

* Traits des fievres intermittei^es aimplea ct pernicieusea. 
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Howrah Hospital Report for 1846^ containing reference also to 
a fetVK cases of supposed Spinal irritation and disease treated 
without the Hospital. By W. A. Green^ Esq.y Bengal 
Medical Service. " ’ 

It is unnecessary to remark upon the generally accredited 
prolific causes of sickness amongst the seamen of the port, 
such as reckless exposure to day and ivght temperature, to 
vicissitudes of extreme heat and chilling dampness, in addition 
to excess in drinidng, &c. 

The hospital is an upper-roomed house, cheerfully situated 
in an open and airy position, in the vicinity of the river. 
The average monthly range of the thermometer, during ten 
months of 1846, from the 3rd March to 31st December, 
placed in the centre room belovv-stairs, out of the way of 
currents of air and of the sun’s rays, has been as follows : — 


Aver. T6mp. 8 a. m. Aver. Temp, 3 p. m, 

March, 79.14 85.50 

April, 84.10 „ 89*50 

May, >. 85.32 88.64 

June, .. , 84.06 85.74 

July, , 83.40 84.80 

August, 83.32 84.64 

September, 83.13 84.43 

October, 8140 82.87 

November, ..... .. 73.90 77.60 

December, 64.32 69.90 


Annual averg. at 8 a.m. 80.2 Ditto at 3 p.m 83.3 

Lowest temp, ^t 8 a.m. 62. Highest temp. at 3 p.m. 92. 



Numerical Table of admissions into Hospital during ie>4o. 


Howrah Hospital Report for 1846. 
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The above amount of mortalify is rather that of disease in a tropi- 
cal climate, allowed to run on unchecked, than of disease under 
regular and ordinary treatment. 

Independently of the usual greSt mortality from cholera, 15 cases 
in all out of the 50, of dysentery, fever, hepatitis, deliriuriv tremens, 
pneumonia, were admitted in a stage of advanced progress of the 
ultimate m(ftrhid results of these several diseases, and beyond hope of 
relief. ^ 

Fever . — ^There have been 1/9 admissions of fever, all, with 
two or three exceptions, of the remittent type, and of a very 
mild character. The greatest number of fever cases have 
occurred during the hot and rainy months of May, June, July, 
August and September. • 

The average length of the fever state, from the commence- 
ment out of hospital to its cessation in hospital after treat- 
ment, has been during these months eight days, whereas 
the length of the fever symptoms in the total of the cases 
tlirougliout the twelve months (oalculated with some care) has 
been upon an average seven days. The relative liability of 
different ages to fever is seen (upon a very small scale) in the 
table. The duration of fever Symptoms strictly is intended 
above, not the length of time from the commencement of the 
disease until discharge from hospital, for several days are 
always allowed in hospital for recruiting the strength. No 
oite of the three cases in which death took place came fairly 
under treatment. The mischief had been done in all before 
admission. In two out of the three death followed in the 
course of a few hours ; in one the accession of a violent 
paroxysm of fever seemed to carry off the patient. He had 
been sick on'board-ship for three weeks, and had been admit- 
ted in the morning without any great heat of surface. It now 
and then happens, that a single paroxysm of fever is, fatal 
in this coui^try; ftie disease striking violently, as it were, 
at the vital powers and annihilating them. The following 
is a short account of the fatal paroxysm. 
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Hoiorah Hospital Report for 1840. 


J. G., aged 47, admitted into hdspital at 9 a. m., isf said to have 
been suffering from fever three weeks, he was ordered a simple saline 
febrifuge ; 5^ p. m. body and head became very hot, with delirium, 
followed shortly by stupor and stertor, which lasted until death at 
Up. m./, pupils were^dilated ; pulse rapid, weak; livid tongue and 
features from the first appearance of stupor. Post mortem ex- 
amination after 14 hours an excessively loaded and coiagcsted state 
of all the blood t. essels of the brain, both superficial and deep seated ; 
effusion of serum to the extent of an ounce altogether at the base 
and within the lateral ventricles. Portal vessels loaded with blood ; 
a purple congested state throughout the mucous membrane of the 
stomach and alimentary canal ; spleen very soft, easily breaking down 
under slight pressu^re.” 

In the treatment of the fevers of this yeai% it has not been 
necessary nor advisable to use the lancet in any one instance. 
In several of the protracted cases with typhoid symptoms^ 
wine has been found most sorviceablo. 

Dysentery , — ^The number of cases treated has been f37. 
The mortality has been very large_, viz. 12 ; — 8 of which were 
admitted with the symptoms of far advanced ulceratioii of 
the bowels. There occurred a combination of hepatic ab- 
scess with the dysentery in two instances. JLn several of the 
fatal cases the disease has passed through the several stages 
or kinds of the disease usually enumerated, viz. of diarrhtca 
more or less protracted, of acute inflammatory dysentery, and 
of the last closing stage, which is very commonly haemorrhagic, 
where the dejections consist of a sanious liquid with flakes 
.of membrane, or of a dark Reddish jcoffec-like fluid, or of 
little else than blood, and that passed in large quantities. In 
these fearful cases of dysentery, I have founds upon post 
mortem examination, extensive surfaces of corroding ulcera- 
tion, smeared with small fragments of red coagula, and ex- 
tensive surfaces of large sloughs of membranp, the contents 
of the large bowels being precisely similar to the d^;jcc- 
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tions. Diarrhoea, of some continuance, is often the first stage 
of severe dysentery ending favourably. In the case of a lad 
of 19, admitted in the infla^pniatory stage of dysentery of 
several weeks previous duration, with the characteristic symp- 
toms of great abdominal tenderness iSid tumefaction, with 
distressing tormina and tenesmns, and tlie dejection of blood 
and mucus and shreds of membrane, where death was occa- 
sioned by the sudden attack of cholera, the following were 
the post mortem appearances, of the intestines more par- 
ticularly, and they were such as, notwithstanding the severity 
of the symptoms during life, wei^e quite compatible with re- 
covery, had not cholera supervened, namely, colon, its mucous 
membrane throughout of a somewhat livid colour, the epithe- 
lium of the membrane detached in many places and hanging 
loosely, the mucous membrane highly vascular and of a 
purple colour in patches, in the midst of these patches were 
small ulcers, apparently filling up by a process of granulation, 
their surfaces of a purple colour. I have noticed in several 
of the examinations of dysentery, a honey-combed ulcerated 
state of the membrane at th« extremity of the ilium, tlie 
seat of the siiuill aggregate glands. 

In October last a ship arrived in Calcutta from Sydney, 
having taken in water at Copang, on the island of Timoor, 
in the Straits, and from that date the crew and officers 
became unhealthy, almost all of them suffered more or less 
from dysentery. Upon arrival at Calcutta a number of the 
men were sent into the Howrah Hospital; several of them 
had been passing blood for w^eks, and the circulating blood 
in several instances had become scorbutic, evinced by bleeding 
gums, pallor of gums, and general sallowness of complexion, 
and, in the after examination, l)y a softened condition of 
the spleen : of thtise cases three died. 

In the management of dysentery, I depend upon early 
bleeding, and the ipecacuanha and mercurial treatment. At 
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the jjeriod at which I have iisualty resorted to sugar of lead, 
I have not found it answer the end intended.* 

Hepatitis . — Out of five cases of hepatitis admitted, there 
have been three cases of abscess, of which two have been com- 
bined wifn dysentery ^>f the severest kind, and in one of these 
complicated cases, irf which there existed a furthe^ aggrava- 
tion of pericarditis, the presence of abscess was not suspected, 
so completely was it masked by the virulent dysentery. 

In making a few remarks upon abscess of the liver, I shall 
give the sum of my experience in reference to other cases as 
well as to these. In the cpnsideration of hepatitis advanced 
to the stage of aijscess, the most im\)ortant points are the 
early detection of abscess, and the prompt application of 
appropriate means of cure. I have no doubt that many lives 
have been prolonged since the stimulus given to the early 
opening of abscess of the liver by Drs. Mouat and Murray, 
The success of the operation of exploration and of subsequent 
opening of the abscess depends of course upon its bold and 
early adoption; otherwise, the chance of success is a very 
contingent one, depending upon the amount of disease in 
the liver, the size and number of the abscesses, the particular 
pathological character of the abscess, the condition of its 

* The remark of Dr. Green regarding the inefficacy of sugar of lead has 
induced us to compare the mortality from dysentery in the hospital unckr 
the General bleeding, calomel, and ipecacuanha system, and under the sooth- 
ing treatment by local bleeding opiates, sugar of lead, astringents, &c. The 
results are as follows : 

Bleeding and Mercurial treatment. Opiates and Astringents. 

227 admission^. ’ ^ (80 admissions. 

48 deaths. j o * ^ ) 10 deaths. 

21 ratio of mortality J*^®*^* \ 12 rdtio of mortality 

per cent. ( per cent. 

We are quite aware of the danger of arriving at erroneous conclusions 
regarding the action of medicines from a limited comparison of facts ; still 
the above return is undoubtedly unfj^vourable to the system introduced by 
Twining, which we be*lieve has long been losing ground with the profession in 
India.~J. M. P. 
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walls, &c.* Out of five cases that I have operated upon for 
the relief of abscess of the liver in and out of the hospital, 
in two only has success attended, leading me to infer that 
in these two cases happily there had existed but one abscess, 
the early emptying of which had relieved the irritatdld system 
and left ^gture free to repair tjie lesion of the organ. In a 
great many other cases that have come underbuy notice, post 
mortem examination has almost invariably discovered two or 
more collections of pus, or else one large bag, the result of 
the destruction of a large portion of the liver, and often nu- 
merous sniall abscesses have been found in the organ scat- 
tered throughout both ^obes, of the size o£ several peas each 
or of a walnut. The abscesses are found in all positions and 
directions, tending towards the front, or towards the back, or 
side, or in the direction of the lungs and other viscera. As 
<)ften as not, there is no defined bulging, although the side, as 
a whole, is generally perceptibly enlarged. In notes that I 
have of more than twenty cases, I have only mention of one 
case where any thing like a cyst was found, and in that, in one 
only of two associated abscesses, a semi-cartilaginous lining 
to the abscess was found with a rough secreting yellow-white 
surface, contents healthy pus. More commonly upon post 
mortem examination of abscess of the liver, tl|.e walls are 
fo^ind ragged and shaggy, formed but of the substance of the 
liver, which is breaking down and undergoing conversion 
into pus, by a combined process of degeneration and death of 
structure and of ulcerative absorption ; again, the immediate 
walls of the abscess are often white and devoid of blood, and of 
a basket-work appearance from interstitial absorption ; or in 
other cases the walls of the abscess may be described as com- 
posed of the usual substance of thehiver, heightened in colour 
by increased vascularity, at the same time softened and brit- 
tle in texture, and interspersed with minute white spots of 
deposited matter, these having the appearance sometimes of 
^atoms of suet. Skirting abscess, the liver usually displays 

3 X 
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increased vascularity, and is brittfc and easily laccYable. In 
eases of abscess it is common to find the liver in other parts 
of a pale colour, both superficially and deeply seated. The 
contents of abscess usually are pus with detached flakes and 
sloughs (tf the organ, ^Or else a dirty, thin, sanious, foetid, and 
gritty liquid. ‘ 

With regard Ao the relation as cause and effect, of hepatic 
abscess and dysentery, I am inclined to regard the two dis- 
eases as contemporaneous or Successive, although distinct, 
products of similar causes, not as dependent the one upon 
the other; for each is so < often found to exist alone, and, 
besides too, experience shows such to^be the insidious nature 
and course of hepatic abscess, that it may exist silently and 
go on increasing without exciting recognition, and so may 
have preceded the dysentery, although, after a complication 
with dysenteiy, such a masking of both diseases can no longer 
remain. Dr. Copland seems Jo take this view, allowing at the 
same time the possibility of connection of the two diseases : 
in one case, not complicated with dysentery, I found greenish 
purulent contents in the hepatic veins, which ajjpeared en- 
larged and gaping upon incision into the liver. Of the pas- 
sage of pus through the portal vessels from the bowels there 
seems to b^no doubt. The .subject has been well summed 
up by Dr, Budd in his work upon the relation between he- 
patitis and dysentery. ^ ^ 

I have almost invariably found thp liver closely adherent 
to the diaphragm, and so to the walls of the chest, through 
Jhe medium of the peritoneum, and I believe the diaphragm 
may be penetrated with perfect safety in opening abscess of 
the liver. I am an advocate for an early opening into the 
liver with a trocar, first dividing the ^kin with a lancet, 
upon a well considered opinion of the presence of matter. 

Colic , — Several cases of this kind, of acute 'suffering, have 
been admitted into hospital. Four cases have been admitted 
from the same ship lying in dock, in Septeifaber, within the'^ 
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course of few days. The disease has been attributed to 
excess in drinking bazar spirits. The pain was most severe, 
felt at the umbilicus and lo^cr abdomen, extending to the 
back, doubling up the patient, accompanied by tenderness 
and tumefaction of the abdomen, constaRt retching a1)d rejec- 
tion of a .gjven liquid ; the pain pf long continuance at a time, 
and recurring in aggravated paroxysms ; ther« was a loaded 
white tongue ; general pallor ; great distress of countenance ; 
damp skill. The complaint had existed in these cases for se- 
veral days before admission, preceded in some by diarrhoea : 
relief was obtained in these severe cases upon an average on 
the 4th day, discharge^ from the hospital took place on the 
15th day after admission. They were left in a low tremulous 
state with a tendency to diarrhoea after the subsidence of the 
severe pain. 

After such cases cholera often follows. Treatment employed 
gave temporary relief, but the i^pasms returned, such as fre- 
(jueiit leeching, hot bath, sinapisms, turpentine fomentation, 
turpentine and assafo^tida enemata, laudanum and ether, ca- 
lomel and opium, aperients. 

Disecf^es of the Spinal Cord and Nerves. 

Two cases coming under this classification have teen treated 
in the Howrah Hospital this year, another case treated in the 
hospital in bygone years has beCn added, and four other 
cases treated in tiowrah and the neighbourhood, and occur- 
ring about the same time, ha^e also been added ; the whole 
forming a group of disease, and taken together, not devoid oT 
interest. I consider rheumatism too indefinite an expression 
for several of these cases, believlig the seat of the severe 
nervous spasm in ^ome of them, and of the nervous paralysis 
in others, to be in the spinal cord the inervous centre of 
ij?iqJion, as wtjll as in the nerves. The precise abnormal 
^condition of thQ nervous centre, I cannot pretend to define, 
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whether appertaining to the blood vessels only, of to them 
and the nervous tissue conjointly. 

Tetanus . — ^The case of a man, age 29, admitted into the 
hospital in the middle of May, of a very severe description, 
followed ‘’by death dn the third day after admission. The 
only assignable cause seems to be sleeping on deck;?.t night. 

The principal ^symptoms in the case were locked-jaw ; great pain 
and sense of constriction of the throat, and difficulty of swallowing 
the smallest quantity of liquid, and difficulty of speaking ; severe pain 
is felt at the hypogastrium, as of compressing the bowels, obstructing 
breathing, and, simultaneously with it, the head and back are curved 
backwards, attended* with frightful spasms, recurring in quick suc- 
cession ; rapid, soft, pulse ; perspiring skin ; the attempt to swallow 
calling into play the whole associated morbid train of spasmodic 
action. 

Post mortem examination 12 hours after death. Externally, lividi- 
ty of the surface of the back and other parts of the body. Head, 
very great cerebral congestion of the sinuses and blood vessels of the 
brain, neither effusion of scrum, nor softening of the cerebral sub- 
stance obsen^ed. Medulla spinalis, a pulpy softening of the*^umbar 
portion for the extent of an inch, a few blood vessels distinctly 
injected ramifying over the medulla at the part posteriorly ; general 
vascular fulness of the other organs of the body tbserved ; no^iing 
remarkable observed in the lining membrane of the wind-pipe. The 
treatment consisted of large doses of tartar emetic at first, of calomel 
jalap and croton oil, venae a'^cti’', leeches to the back, of blisters, 
turpentine enemata, extract belladon, gr. ss. every hour for 8 doses, 
extract hemp, gr, ij. for several repeated doses, administered per 
qs et anum. 

In another case, in a lad of 19 years, in which decided relief was 
obtained on the evening of the 4th day, the attack commenced with 
gastro-enteritic derangement, ^vomiting and watery purging, burning 
pain in the epigastrium extending along the chest up to the throat, 
with a sense of dryciess of the throat and globus hyl^tericus obstruct- 
ing breathing, and great pain and difficulty of swallowing liqithi?, 
difficulty also of speakings respiration hurried at femes and attended > 
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with’ groanilig, pulse weak, tongue dry, skin moist ; he lapses at 
times into a comatose state, and is not aroused by loud speaking, his 
features remaining tranquil ; he was treated with calomel and opium, 
sinapisms to the back, leeches applied high up on the chest ; locked- 
jaw speedily supervened, attended by convafr»ive contraction of the 
fingers, ari^throwing back of the head and gasping for breath ; severe 
abdominal pain and constriction of the throat precedjng these spasms. 
During two days he took seven doses of tinct. hemp, the doses gra- 
dually increased up to 30 drops, after which he slept ; other means 
were used, such as aperients, turpentine encmata, setting him over 
steam whilst enveloped in a blanket, blister to nape of neek. He 
constantly refers to his th^at as the se’at of pain, pulse rapid, bowels 
well moved. At times fits come over him, of a fe^ minutes’ duration, 
and of frequent recurrence, in which, with closed eyelids and repos- 
ing features, the teeth become. closed and the fingers contracted, the 
pulse during the time being slightly retarded, the pupils active, the 
attention not to be aroused ; he then seems to awake out of the state, 

’ sighing, and panting for breath, pointing to his throat as if feeling 
sore : tinct. hemp was again administered on the 3rd day. On the 
cvenin^f the 4th day felt comparatively well, and recovered shortly. 

1 11 two other cases occurring in Europeans, one aged 30, the 
other 35 years of agCj in both of which anxiety of mind and 
inucb exposure to the sun and wet weather seem to have con- 
curred in the production of the disease, the symptoms were 
as'*follow : paroxysms of lancinating pain in the back of short 
duration, recurring at short iiitevvals, making the patient 
scream out ; the slightest movement and the action of vomiting 
bring on severe cutting pain in the dorsal spine, the jiain dur- 
ing the paroxysms extends upwards to the neck and occiput^ 
attended with constriction and uneasiness about the throat 
and jaw, and with difficulty of brea|hing, speaking, and swal- 
lowing ; there is heat of head, quickened pulse, incessant 
thirst, vomiting the skin perspving. In one of the cases the 
head and back were convulsively retracted during the pa- 
jrbxysms of pain^ and cramps in the muscles of the legs were 
felt. Recovery took place in e&ch of these cases, after a few 
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tliiys. Treutmeat^ leeching largely to the head and baek^ sina- 
pisms and blister to the back, setting them over steam whilst 
well covered up, opiates, aperiqiits. 

Paralysis of a rheumatic character occurring in a boy of 14 years 
of age, after confinement to his cot at sea in consequence of sore legs. 
He began gradually to lose the use of his limbs, tb<5 paralysis 
having been preceded for a week by severe abdominal griping. 
Without having previously experienced pain in his head or joints, 
he has become quite unable to stand, having lost all strength and 
power of support in the ankle-joints; he cannot now raise either 
thigh upon the pelvis, or raise the arms at the shoulders; he has 
nearly lost all voluntary power over the ankle-joints, and over the 
joints of fingers and toes ; he experiences a sense of numbness from the 
knees and elbows downwards ; the muscles of the lower extremities 
are much emaciated ; there is slight tenderness on tapping tlie dorsal 
spine ; he is conscious of tickling when applied to the sole of the 
foot, although not of pinching it. Whilst taking strychnine one grain ^ 
in the course of four days, continued for 1C days, he experienced 
creeping and tingling sensations in both legs, startings in liis sleep, 
and occasional headache and giddiness. The treatment cortflstcd of 
a blister to the back low down, strychnine, cold bath, and, especially, 
of constant use of the joints by causing him to try to support the 
weight of his body, and by repeated motion and frjption of the joints. 
In less time jthan a month he walked well alone ; too violent exertion 
during the progress of his restoration occasioned headache,- rnd 
a feeling of tightness of the^ hamstrings, and threw him back for 
a day or two. 

In another somewhat similar case of paralysis, in a man of ilO, 
only of greater helplessness, in which the feet were quite, without the 
infiuence of the will, and perfectly useless, dangling at tlic ex- 
tremities of the legs as if attached to the legs at the ankles by joints 
of leather — the history givenfwas obscure ; the man had been a free 
liver, had seen vicissitudes of fortune, and been exposed in the course 
of his life to severity of climate ; he dates his prese^it complaint from 

a cold caught on the river six months ago; that be then began to 

. « « 

experience symptoms of paralysis in both lower and upper extremities 
with loss of memory ; he was admitted mto hospital perfectly bed- 
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ridden, unal)le to raise his loVer extremities off the bed, then* 
is increased sensibility to touch of the shrunken lower extremities, 
particularly about the calves, and a stiff contracted state of the 
hamstrings ; no pain on tapping th*e spine ; he does not sleep at night, 
and there is considerable morbid nervous jjgxiety about Jfiim. In 
the course of three months after the same sgdulous use as above of 
motion, an!hgradually bringing the Idosened joints to bear weight, and 
general tonics given internally, he began to walk with support, and 
rapidly recovered afterwards. 

Another case occurred this year in the neighbourhood of Howrah, 
partaking of the natuife of the two last cases, and referable, I am of 
opinion, to spinal medullary irritation* or morbid alteration of some 
kind ; the patient, an olff soldier, of 50 years old, has been subject 
in other years to severe pains and numbness of his lower extremities ; 
this year, after having ailed at different times from diarrhoea and 
rheumatism, towards the end of the rains he was attacked with 
the following symptoms, viz. vomiting after taking his food, general 
uneasiness of body, giddiness, he complains of exquisite sensitiveness 
and soreness of the whole surface of his body, so that he cannot 
bear the least pressure over him, or the slightest breath of air to 
blow upon him without experiencing great pain ; he has a sense 
of tightness across his chest, and weight at the epigastrium, with 
some little tormina and tenesmus; numbness and loss of power of 
extremities and jokts generally, and general jirostration ; no pain felt 
on tapping the spine. He improved considerably in ab»ut a month, 
and after a trip to the Sandheads. The treatment consisted of 
aperients, hot bath, sinapisms, soothing doses of antim. potass tart., 
c. tr. opii., blister J:o the back, encmata; latterly quinine and port 
wine to recruit the shattered strength. 

Morbus Cordis , — Several interesting cases of disease of tha 
heart, in all i^ven, have been admitted into the hospital during 
the year ; thfe disease having been r^ognised by the symptoms 
during life, and the diagnosis, in some of the cases, confirmetV^ 
afterwards by posf mortem exj^mination. Of four cases in 
which an opportunity of examination occurred, complications 

other diseases existed: in one dysentery carried off the pa-* 
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tieiit ; in one dysentery and hepatitis ; in one deliriu^i tremens ; 
ill another case of extensive endocarditis^ complicated with 
dropsy into the large cavities and bronchitis, death is attribut- 
able to the sum total of the diseases taken as a whole. In 
two oth^r cases, not^ratal, rheumatism was associated. 

The forms of the heart disease met with have be^ pericar- 
ditis and endq^carditis, hypertrophy and dilatation; placing 
in juxtaposition th,e ordinary physical signs and those by aus- 
cultation, with the post mortem appearances — 

I find that in case 1st, (death by Dysentery) the heart symptoms 
were pain and oppression of chest, and difficulty of breathing, coming 
on in paroxysms ; fdso occasional momeiftary shooting pain through 
the heart. By auscultation, a bruit heard over the heart, with in- 
creased natural sound heard on the right side of the heart. On 
examination there were found within all the cavities of the heart clots 
of black blood, and leathery, colourless, coagula adherent to all the 
valves ; a granular condensation of the mitral valve at its edge and 
throughout it; left ventricle very much thickened and contracted 
in calibre ; of the right ventricle the walls much attenuated. 

Case 2nd, — (death by Delirium Tremens). The man’s restless 
state did not admit of ausetdtation, he complained of palpitation ; 
any other symptoms were masked by the delirium. 

There was found hypertrophy of the left ventricle ; the lining 
membrane ^f the ascending aorta and of its arch was found much 
thickened, atheromatous, with spiculoe and plates of bone embedded 
in it ; the calibre of the aorta at the part dilated. 

Case Zrd , — Heart disease with bronchitis, followed by dropsy into 
the pericardium and all the cavities ; the chief symptoms referable 
to the heart were distressing parqxysms of difficult breathing and of 
' palpitation ; rapid small pulse. By auscultation, the sound of the heart 
loud and of great extent; the action of the heart tumultuous, not 
of increased impetus, attend^ at first with splashing noise ; a rough, 
♦♦somewhat rasping, sound of the heart heard a good deal to the 
left and under left arm ; the sougd of the heart benf ath the left breast 
of a ringing metallic character also, in connection with the systole ; 
impulse of the heart increased at times ; both sound and impui^^ 
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of the heait at last became sihothered. On examination there was 
found hydropa pericardii^ dilatation of both ventricles, endocarditis 
in the shape of leathery thickened mitral and tricuspid valves, in- 
flammation of the aorta at the root of the semilunar valves, with 
ulceration and perforation of the aorta at tt^ part ; inflax^mation of 
the lining membrane of the pulmonary artery ^so. 

Case ifft . — Death from dysentery and hepatic abscess. He com- 
plains of difflcult breathing at times, and of pain across the chest, and 
of tenderness on pressing under the margin bf ribs on left side ; 
heart’s impulse not increased ; he has felt the same morbid sensations 
for a short time many*years since : the heart disease of old standing. 
By auscultation a strong bruit is hearik attendant upon the systole all 
over the heart. Upon examination there was found the closest adhe- 
sion of the pericardium to the heart, without any apparent alteration 
of structure, so that the bag of the pericardium at first sight appeared 
to be wanting; the pericardium was separable from the heart by 
careful dissection ; the heart, with its closely attached pericardium, 
was attached to the diaphragm, instead of having the bag of the 
pericardium to move in. 

Delirium tremens^ — Ten cafps of the disease have occurred in 
the year, some of them slight ; • there have been three deaths, 
one of them in a man a few hours after admission in a dying 
state. The post mortem appearances of two habitual drinkers 
exhibited consi3erable vascular fulness and congestion, as 
w(dl of the scalp as of the feeding veins of the longitudinal 
sinus on the superior surface of the brain ; considerable effu- 
sion of serum within the sac of the arachnoid superiorly, and 
at the base of the brain, and within the ventricles of the 
brain, and beneath the arachnoid, found also within the spi- 
nal canal ; milkiness of the arachnoid, and adhesion of the two 
surfaces alo#ig the line of the lomgitudinal sinus; a highly 
injected state of tlfe pia mater, mid appearance of bloody 
points upon slicing* the brain. In one case an apoplectic celf 
of the size of a nut, filled with coagiila, \tas found at the 
i,i>riorpart of the anterior lobe of the right hemisphere— 
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I have found the best treatment to be large and repeated 
doses of laudanum, employing at the same time free evacuants 
and external counter-irritants. 

Insanity. — Three cases have been admitted ; ages under 20, one ; 
between sb and 40, two ; all three of them of many months previous 
duration. One of the cases amounted to dementia (age SQii# He had 
been in hospital for a few days at the end of April, but, being quite in- 
offensive, was discharged. He was re-admitted. May 30th, in a state 
of apoplexy, or near akin to it — (the post morten is interesting,) 
admitted at noon, died at 4^ p.m. He was at^work, cleaning decks 
in the morning, seemingly well 4 hours before admission. Syniptoms 
on admission, heat of skin ; heavy breathir.g ; does not reply to ques- 
tions ; full, bounding, but compressible pulse ; pupils inactive, con- 
tracted ; low muttering ; picking at bed clothes ; he had been exposed 
to rain in the night ; he was bled, leeched, blistered, &c. Upon exami- 
nation 20 hours after death, in May, the dura mater at the parietes of 
the brain was found thickened and hard in texture ; serum effused 
into the bag of the arachnoid Mid also beneath it ; the superficies 
of the brain appeared ex-sanguine rather ; upon examining the base of 
the brain, the cortical part of the ilSole base of the brain, and more 
particularly on each side centrall/, was found to be of a green colour, 
and softened, and appeared much thinned, and separated readily into 
loose shreds and flocculi upon handling ; the whple of the cerebral 
substance at,, the base of the brain, as well as the optic thalami 
and corpora striata, was softened ; upon dividing the tentorium cere- 
belli, previously to removal of the brain, exit was given to a quantity 
of clear fluid, three ounces, which must have been confined at the 
base of the brain ; the lateral ventricles of the brain were found 
distended by fluid to the extent of an ounce or two ; cerebellum sof- 
tened also. 

Pulmonary Disease. — ^There have been admitted one case of 
.j^hthisis pulmonalis, agea 24 years, and eleven other more 
or less acute cases of bronchitis, pneumonia, and pleuro- 
pneumonia (omitting catarrli), ages of these' cases between 
1^0 and 30, seven ; between 30 and 40, four. It has been 
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cessary id employ the active measures of general bleedings 

leeching, cupping, large doses of tartar emetic, and blisters, 

in several of these cases. 

♦ 

One case, age 37, was admitted after active4reatment on hoard-ship 
for five days, in the last stage of the disease ;,with hurried, catching, 
and most'iRdnful breathing, and with severe pain shooting across the 
left breast and side ; in this, high delirium came on* the very night of 
admission, followed by clamminess and sinkirfg, and death the next 
morning. Signs by auscultation, rdle crepitant at the seat of pain 
on the left side, respfratory murmur indistinct there and tubular, an 
occasional guggUng sound heard benaath left arm. Upon examina- 
tion 5 hours after death,^ enormous congestion of the bloo& vessels 
of the brain was found, more than a pomid of blood escaped during 
the division of the scalp and sawing through the bones; the arachnoid 
milky in places ; effusion of serum to a small extent ; brain of healthy 
firmness. 

Chest . — ^The pleura, lining the sternum, was adherent to the pleura, 
covering the pericardium ; a thin layer of yellowish, soft, false mem- 
brane interposed between the in^med and deeply reddened pleurae at 
the points of adhesion ; the lung on the left side in front adherent 
to the lining of the ribs ; the whole lung was covered with an almost 
continuous covering of this false membrane, wliich dipped also into 
the sulci betweeii the lungs; the lung on this side externally of 
a dark-purple colour, more particularly so at the depondent parts ; 
ujton division the substance of the lung of a dark-purple colour 
pouring forth black blood, its textile, particularly so at the depen- 
dent parts, softenei}, giving way beneath the fingers ; drops of healthy 
pus exuded upon slight pressure out of the cut bronchial ramifica- 
tions. The pleura coktaHs was likewise ipflamed and smeared with 
the same kind of false membrane ; about half a pint of yellowish 
serum was f^und in the bag of the pleura on this side. The same 
disease was found on the right side bul to a less extent ; no internal 
pericarditis found. 

Scurvy. cases have been treated besides several 

rfers of scorbutic rheumatism, the cases have not been of 
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very severe character, readily yielding to -^resh 'provisions 
and fruits, and acids generally. Rheumatism is often found|oc- 
curring in the same ship with i^curvy, ^a grade and variety 
• of the same disease, which consists essentially in a depraved 
state of *the blood. Something explanatory of the nature 
of scurvy is observable in the condition of the^tives of 
this country, particularly during the cold season. They 
commonly exhibit., then a number of scorbutic phenomena, 
such as spleen disease and ague, bleeding gums and bleeding 
hiemorrhoids. Scurvy is commonly observed to break out 
during continued bad weather at sea, after much wet weather — 
there ishn analogy therefore between the two cases — allowing 
for a certain depression of vital power and energy, the effect of 
the lowered temperature of the air, and considering it as 
an agent in the production of the disease, I would enumerate, 
as a material cause of scurvy, diminished cutaneous perspira- 
tion, and the consequent retention of serum and dilution of the 
blood. Dr. O. Rees in his Gulstonian lectures further minutely 
explains the effect of this dilution and lowering of the specific 
gravity of the blood, thus*: ^^‘the globules of the blood, *hy 
absorbing the surrounding serum of lowered specific gravity, 
become less capable afterwards by the laws of endosmose 
of attracting to themselves the ferruginous and nutritious 
part of the chyle.^^ .. 

Syphilis. — Forty -four case^ have been admitted, out of 
these, two only of secondary syphilis ; all Jiave proved of a 
mild character. 

Cholera. — Forty-thr^e cases* have been treated, out of these, 
there have happened 25 deaths, the ages of all, and of those 
that died, are shown relatirely in the table. The^ greatest re- 
lative proportion of mortality in this disease takes place, 
according to these very scanty data, at An age between 20 
and 30, the period which is the prime of life certainly with the 
sailor; and is probably to be explained by the consent**^? 
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vigorous Kfe and vigorous* disease, as is observed in the 
phlegmasise. In choleric seasons, attacks of gastric disorder 
from excess, of co]jg, diarrhoea and dysentery, are often 
observed to precede molera at varying intervals. 

Taenia . — ^Two cases have been treated, the woriA passing 
away in ^all joints only, attended by s^ere griping pain. 


Lecture on a new pmperty of Magnetism, Delivered at the Royal 
Institution. By Professor FARiVDAY, D.C.L., F.Il.S,, ^c. 

t* mm 

Slow advance of science'— form of a ^powerful electro-magnet — its power 
illustrated by experiments — magnetic curves formed in the air — effect 
upon an iron chain — magnetic bridge of iron — no attraction of lead and 
some other metals — magnetised paper — new property of magnets — illus- 
trated by bismuth — repulsion of this metal by the poles — magnets attract 
some bodies, and repel others — phosphorous repelled by the magnetic 
current — diamagnetism — all bodies attracted or repelled — the latter class 
most numerous — lists of magnetic ahd diamagnetic bodies — diamagnetic 
properties of water — substances, whether liquid, solid, or pulverulent, 
point axially or equatorially — magnetic and diamagnetic properties of 
air in different liquids — vegetable substances, if longitudinal, diamagnetic 
— magnetism of the earth — phenomena of the dipping-needle — source of 
magnetic attraction neap the centre of the earth, not at the poles — relation 

of diamagnetism to terrestrial magnetism. — Conclusion. 

o 

Since the time that Lord Bacon taught us how to examine nature 
hf experiment, such an immense advance has been made in the 
investigation of natural philosophy, that we are prepared at the 
present day to expect a progress onward even from week to week, or 
at all events from month to month, without any great surprise. But 
when one considers the. general System ,of nature, which changes 
not ; that all its laws were established from the beginning, although 
we may discover new facts, and percewe new relations of things, and 
.read laws of nature vPte call new, but \mich are as old as creation ; it 
must occur to the mind as science advances more and more rapidl^ 
because of thfi light thrown upon if by our predecessors in philosophy, 
because of^the increase in the number of students, still it in- 
creases the difficulty to any one body, or one individual, or one nation 
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now a days^ to make any considerable advances. And further^ here 
is this singular point : according to my mode of viewing matters, 
we are always inclined to feel in reality, a|though we acknowledge 
the contrary in principle, that we tliink we mow every thing. There 
is a feeling in the minda of many, that we are already in a position 
to give an answer to almost every question. There is an irresistible 
tendency in the minds of many persons to this conclusio£. 

Nevertheless, we are slowly making progress, and to-day it is 
my duty to bring before you a step in advance in science ; that is, to 
describe a new condition of our knowledge of matter, a new condition 
of the force we have called magnetic, and 'which you haye seen 
exhibited in various forms, by a current, and by independent pieces 
of ferruginous subbtances. I shall endeavour to make you ac- 
quainted with this first gleam of knowledge, for it is only the crudest 
notions we can expect at present, since these facts are quite new 
to us. I shall try to make you acquainted with this first germ of 
what I believe will be a great branch of knowledge hereafter. It 
relates to a new kind of knowledge — ^to our knowledge of the power 
of magnetism over matter^ and of the capability of matter exhibiting 
a force beyond that of gravity, or chemical affinity, or even electric 
action such as it is known at the present time. 

I must ask you first to look at my large magnet, although you 
have seen it before, inasmuch as the development of this branch 
of knowledge must depend on the^ condition or po\^er of the ma( 5 nets. 
I will for a few moments hold your attention to this electro-magnet 
before me, and of which there is the larger part below the table. 
[The enormous poles only of c htf/se-shoe electro-magnet were visible 
on the table.] It is a bar of iron, and there f.re wires round it, 
which wires go to a battery. We have here, then, a very powerful 
^lectro-magnet, with this beautiful condition, that we can make or 
unmake it at pleasure, — ^that having the extremes or poles together, 
I can vary the form of the poles, and make them come •nearer, or go 
further, by putting on moveaole masses of irdh of different shapes. 
X have here an enormous amount of power, bui I can create it and 
destroy it in an instant. Two oi* three experiments ^11 shew it at 
once, from which you may form a comparative judgment hereaft^^ 
either next year or ten years hence, when this science has made stilh 
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further advances. I give you fliat kind of action which Volta used 
when he first discovered the battery. I may not bring my tests 
[large bars of steek weighing many pounds] in close contact with 
these poles ; if 1 do^ jpthaps 1 khall never get them off again, or 
at least during the lecture. I must put soipething between them — 
a piece of board, for example — which I cai^ easily lift off again. 
Contact is made, and we have now* the magnet in full power ; you 
may see the difficulty of moving the heavy mass of iron away from 
the poles. I might almost pull the whole table down by the attrac- 
tive force of the iron beneath influencing the magnet through the 
thickness of this boafd. You have seen nothing like this power 
before. It would suspend many tons ^weight of iron. It is only by 
seeing facts of this kind ^hat you become awaye of the Chormous 
power I am about to use in the applications I shall make to show this 
particular kind of phenomenon, I take two bars of iron ; on making 
contact they become one bar. The moment contact is broken it is 
unmade ; and the beautiful condition which we have of making and 
unmaking, of giving or destroying an extraordinary force, is one 
essential point in the manifestation^ of this phenomenon. 1 should 
like you to see the condition of the magnetic curves as shewn by 
means of this arrangement, and which we can soon exhibit by sprink- 
ling a few of these nails on the mill-board. You saw where the 
two poles were placed ; 'you see how inert the nails are at present. 
We will make thotn magnets, and then see how the curves run to- 
gether. It is almost unmanageable, for as soon as a plate covered 
with nails approaches the magnet, it attracts them so powerfully as 
to strip it entirely of its content'5. ,You see here an illustration 
of the tales in the^Arabian Nights’ Entertainments. Mark the way 
in which new powers are given, and bodies of enormous weight are 
held firmly together. OJjserve this line Qf nails actually rising into 
th^ air, and tending to make curves such as I shewed you on a 
former occasion. It is a curious and beautiful thing quietly to look 
at this action. This is merely incidental ; I only shew the point to 
illustrate the power »f the magnet. When contact is made, if 1 la^ 
a few nails quite ht the extremity df the mill-board, they fly instantly 
the others irf the centre. You see how strong the curves are 
here, compared with the line of force, by the manner in which they 
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are drawn. The force is still more ^powerfhl when I biang the ex- 
tremities of the poles close together* Here is an iron chain ; and 
that you may have some notion of the manner -in which a body is 
influenced, I will let you see the effect the mngnet has on this chain. 
I have hgre got something apparently different from what I had 
before : I have got a body which I can bring into any shape, and 
which appears to be, while under this magnetic influencef a soft solid 
substance. I h^ve now formed it into a bridge m the air. The 
parts cannot separate*, because they are connected by links ; but they 
are also kept from separating by the magnetic influence. When 
contact is broken, it becomes a common cliaiir as it was before. In 
this manner you get a beautiful indication of the strange condition of 
the spadb extending ^between pole and pole, by all the matter brought 
into it. At present I am giving you common magnetic effects ; 
by and by I will give you others. 

It is worth while to show that, as regards leady there is no action 
of this kind ; it makes no difference whether there is a magnet or 
not. These leaden balls roll about just as before, there is no place 
of rest, there is nothing determined by the magnet upon the lead 
under these circumstances. There is an effect which I want to show 


you, but I will show it by and bj^ with other substances tiian load. 
Still, as regards common action, there is none on these bodies. Here 
are some iron filings, which are very beautiful and very instructive, 
because they teach us better what goes thjsough tht^ whole spac^ than 
does a nail ^r two. When contact is made you see first that the 
power affects the edges most ; I make the extremities pointed thaV I 
may get an increase of powen on«>the points. If I put the whole of 
the filings down they fall into a mere unarrange<J mass, taking any 
shape you please ; but when contact is made we can draw them 
out, and it is beautiful to^ see th(j manner^ in which they hang on 
each other. Observe the broken lines of force which they represent, 
and the mode in which you cm raise an enormous amount of matter 
against gravity. Having bem formed into a* mass, you can make 
Inem into a bridge or arch in the air. It is remarkable to see such 
a space influenced, and the power'impartcd through^thte current. 


Having given you these illustrations of the poA^er of magne^ 
matter, I must point out that we are able to get a power from mag^ 
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netic forci which this magnet will not give ns. If I remove all 
these things away for the present^ take away all the iron, and, as far 
as I can, clear the table, you will be able to see that I can get mag- 
netic phenomena from this magnet, which before I could not. I am 
about to roll up this paper into a cylindeitcor hoop, or foil, for the 
purpose of showing that it is most likely nfagnetic, for I never yet 
found a pi&e of foolscap paper that was not so. J have taken some 
pains to keep this paper clear from all impurities of a ferruginous 
kind, and if I make a nice suspension, I shall be able to hang it 
between the poles of the magnet and to examine its state. I am 
now 4j*awing your attention to an arrangement that I am able to 
turn to account in furth^ examinatlbn. The one I havjg here is 
in the open air, that you may see all things wKich occur in it ; but 
I shall by and by adopt another plan to show you the particular 
phenomena. Here is a piece of cocoon silk, and here are some 
copper wires, all of which are perfectly free from magnetism. They 
have been tested by this powerful magnet, and unless they were 
perfectly free they would not serv^ my present purpose. If I take 
this paper and hang it up near these poles, using this little piece 
of cocoon silk for the purpose of suspending it, and then ascertain 
whether it is a mjgnct or not, pci^h^'P^ to your surprise, and to my 
surprise in the first instance, it will prove to be considerably magne- 
tic, and will point as a piece of iron would do. I expect you will see 
tliat when I shalf make a magnet, of that which is indifferent and 
will point anywhere, that most likely it will point between the poles. 
Contact is made, and we shall see whether it takes up an axial 
position. If it does, and vibrates, it is magnetic. It does so, and 
tends to rest between the poles of the magnet. If contact is broken 
it will take what direction the wind gives it. When the contact 
is renewed it will become again magnetic. You see how quickly 
it obtains a new action and goes to the poles by becoming magnetic. 

Observe this arrangement. I havelten or twelve cocoon threads 
which are capable of holding that or any other weight. Theyhav^ 
no torsion, no twist <*f themselves, and therefore they will hold the 
weight without tSndip^to twist or mitwist. Alll have to be careful 
is to avoid t&e currents of the atmosphere, and then I will give 
you this motion as a test of every one that takes place. I am now 

3 z 
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about to proceed to an arrangement in which 1 shall be able to 
show you that which is a new characteristic of this force of matter. 
In order to get these effects, I have to be exceedingly careful of 
my arrangement, and I ask you to be satisfied with small results, 
small as tb the amouuT of action, but not small as to principle. 
1 must arrange the apparatus in such a manner that 1 can place 
substances betweep these two magnetic poles, and must employ such 
substances as will enable you all to see it. 1 must so place them as 
to afford protection from the current of air in the room, so that 
I may leave no deception or chance of deception on your minds in 
reference to the phenomena that take place. I must ask you to 
spare rae^a few moments while"! arrange tbe apparatus, of the neces- 
sity of which you wifi have evidence as we proceed. This is a glass 
screen to prevent the effect of a current of wind. If I put a glass 
plate on this side, and another on that, I may be able, without hiding 
things from your observation, to get a movement visibly induced* 
Here are the centres on which I am about to make a lever move. 
This is a veiy fine needle point, a.nd here a long lever, and the centre 
of motion shall be that tube. I mean to place this end free from the 
action of the air whilst I make the centre of motion between the 
poles. 1 want to bring the poles to act on the substance outside. 
If I allow this short end of the lever to go upon 'that end, then all 
will be free to move. I hope this little cylinder of bismuth is suffici- 
ent to counterpoise that end, allowing free motibn and showing a 
new action. ^The very circumstance I have told you, that we are 
now engaged in examining new phenomena for the first time in pub- 
lic, must be an excuse for th^ ibugh arrangement before you, and 
which is only the temporary one of a first discovery. If I take a 
screen so as to allow the ends of the lever to be seen, you perceive it 
is free to move away, and these being moveable poles, I can bring 
them upon the one side or the other of the bismuth, ‘and so submit 
it to the power of these polesf* You will soon distinguish between the 
magnetic force and the new^ power that moves it by every current 
through that arrangement. You see clearly— ^for I allow this pole 
to come on this sidb the bismuth — ^that when that^^end of the needle 
moves to my left, this piece of bismuth must be repelled by the pWe 
on my left. It is evident, the^things being crossed, that if th^ 
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moves oncf way this must repel it. The needle is at the axis ; I am 
not touching it, but the moment I bring up this pole of the magnet 
I send it round. Merely by the repulsion of that pole, making and 
unmaking the magnet, by acting upon the bismuth 1 can repel it 
from the magnet. This is utterly unlike wh^t you saw with the iron. 
When I drew off the iron cylinder, it went ba6k with great power, I 
could not ^11 it from the pole ; but here the power of the magnet is 
to repel, not to attract. I am not acting by the north pole of one 
magnet upon the north pole of another. I axil taking a substance in 
its natural state, not magnetic, and acting on a pole, and we have 
found^a substance winch is repelled by the magnet, and not attracted. 
Up to this time you have ^nown of no substance but what was either 
attracted by the magnet or indifferent to it ; !• have shewn you the 
indifference of copper, except a current is going through it, but now 
I show you another property, I show you repuUion, and I could, if I 
had time, show that this^property is universal, far more so than any- 
tiling you have seen before. Although not so great in amount, 
nevertheless it is a power equal to gravity, it is even greater than 
gravity in the mass with which we are now concerned. 

I will show you one other substance, and very different to the 
metals, in order j^at you may see the effect. I will take a piece 
of phosphorous. •Phosphorous is rather a, delicate thing to handle, 
especially in warm weather like this ; nevertheless, I should like 
to give you a proef that substances, other than metals, have this pro- 
perty, because I want to show that all bodies are affectad. We shall 
stTcceed as soon as I get the larger part of the instrument into the 
chamber. Though the indicating ^yligder is the same, you will soon 
see the action thjt takes place, and if I get the action I will not 
care about the rest. First, I bring up this pole ; on making" contact, 
there is the repulsion. By unmaking anej remaking it is stopped by 
the reaction, pnly it docs not touch, and now you see it is repelled 
again. I n^ght take you to hundreds of bodies and find them 
all attracted as iron 4s, or repelled ^ bismuth and phosphorous 
are. There is no oiie body that is not subject to the one or oth^r 
action of magnetic force. It is an- universal lawjaf nature that every 
hedy in a solid or liquid state is attracted or repelled by magnetic 
force. 
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Taking down this apparatus, and giving yon another Torm, there 
conies out a very odd consequence, which in &ct was the first conse- 
quence we met with in this investigation, viz. : that bodies when 
they are submitted to this kind of action take up a position very 
unexpected, and uttecly unlike anything that we looked for or 
thought of, or hoped <for, in magnetic action. You will easily see 
that 1 have something like the other apparatus, a very Weak suspen- 
sion of the silk, with a hook below of copper we, free from magnetic 
action. I have stuck a piece of paper on the upper part to make the 
motion sensible, which paper is fixed to the hook, and therefore will 
move with it. On that hook I can suspend bodies, and submit them 
to the action of the magnet. *^1 hope by little shading of these two 
poles I ^all shut out the air so as to give an idea of the influence of 
the magnet when bodies are submitted to it in another form. You 
have seen repulsion — ^here is another more beautiful form. Here is 
a piece of bismuth, and I am about, by this silk thread, to suspend 
it in this little cradle, and then bring it into what I have called the 
magnetic field, into the place of action between the two poles. It is 
indifierent so long as the arrangement is not magnetic, but the mo- 
ment the two poles begin to act upon it, the bismuth will point, but 
point in an odd position. By making and breaking contact^ look 
how it has swung round. By making contact it will not go round 
this line, but will swing about that line, and in fact that is the line 
which it will, at last, take up. Just as the piece of paper swings 
about between the two poles, So ihis swings about a little across the 
poles, or at right angles. When you think of the north and south 
of the earth, and that this sqbstrnce is subject to the earth’s power, 
it will point east and west instead of north and ^uth, or across the 
lines of magnetic force. I let it swing, but you see that the power of 
torsion is such that it will go by ; but before it can pass the next 
time, 1 will catch it by the magnet, and you will sep it sent back. 
Making contact, it is sent ^back by the magnetic fqrce, and will 
vibrate only across the line, c * 

I might show you many other cases of this description ; phos- 
phorous will do thq same thing. :>£very body is repeUed by one pole 
or the other if put into a long form, even if composed of seveyal 
little bits put together. 1 may take grains of sand, put these inOy 
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a tube« make them into a lon^cyUnder, and it will stand along the 
line of force' as bismuth did| precisely contrary to what the magnet 
does, forming a beautifol contrast to it ; and then the phenomena 
show us that this magnetic force not only has that same kind of 
duality as respects electricity, as respects i^orthness and ^southness, 
but it has another duality, it has that kind qf power which makes it 
magnetic aS iron, but in a contrafy direction. But we now pass 
from iron and nickel, the first condition, then nought, and then 
beyond that to another, the reverse of iron. There is a table behind 
me to show how various substances are placed in relation to magnetic 
and diamagnetic actidh. 


Ma^netifis. 

Iron. 

Palladium. 

Nickel. 

Crown glass. 

Cobalt. 

Platinum. 

Manganese. 

Osmium. 

Neutral, 

Air and vacuum. 

Diamagnetics, 

Arsenic. 

Flint glass. 

Et/er. 

Tin. 

Alcohol.- 

Heavy glass. 

Gqjd. 

Antimony. 

Water. 

Phosphorouj. 

Mercury. 

Bismuth. 


From iron to osmium these su^stajices are magnetic. Air and 
vacuum come mt% a strange neutral condition ; and after them come 
the other bodies as diamagnetics, from arsenic to bismuth, and 
a thousand more that might be added. have shewn phosphorous 
and bismuth,^ because they are striking ; and I will shew water, 
because, whgi you see that water is mfffnetic, you will have a better 
insight into the phenomena of naturt than if I left you mthout 
that indication. lt«is not so diamagnetic, to distinguish it froSi 
magnetism, as bismuth is, but it is very much §fiected. Here is a 
Iktle tube which contains pure water, the glass of which is so nearly 
3>alanced in the d^magnetic and magnetic part, as not to be affected. 
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When I place it thus in the airangeihentf you will have the action of 
the water itself as a magnetic body. The action will be shewn not 
so beautifully as if 1 were aIone> philosophising in private^ but 1 
trust I shall shew it you. Now*"! will put it in and repeat the 
experiment^ and see what becomes of the water when submitted to 
magnetic action, whether it is indifferent, or a subkance exhibiting 
this new and beautifo.1 diamagnetic force. I have put it hi sufficiently 
large to be seen, or if not, the paper indicator will make it evident as 
to whether it points 6r not, or whether it points equatorially, that is, 
across the current,— or axially, that is, between the poles. We have 
not much power in water ; therefore I must bS careful that I do not 
touch it. On contact being made I see it is acting, and will not pass 
the axiJ point; it will not point as a magnet, but swing back. On 
again making contact, you will find that it does not pass the axial 
direction, but vibrates about the line across. It is coming to rest, 
and will finally take up its position. The two ends of that cylinder 
of water are being repelled, and sent in opposite directions. You sec 
how beautifully and perfectly the water shews the same action as 
the bismuth and. phosphorous, pointing east and west. It is only a 
want of time that prevents me shewing you fifty other bodies exhibit- 
ing the same kind of action. . 

Now, that you may be taken from these few general observations 
a little deeper into the mystery of these things, I must point out the 
condition of air especially, as in my view of things the condition 
of air, as a mtural substance, is the most important part of this kind 
of actiqn for us to pursue. I will now take a tube of air and place it 
between the poles of the magnet ; it does not point either in this 
direction or that. The glass tube, if it be at all ii^fiuenced, will point 
the one way or the other, according as it is made of plate or crown 
glass. Crown glass (containing iron) is magnetic, and plate glass is 
diamagnetic; but I will give an illustration. When a glass tube 
is taken, filled with air and sealed up, and put between the two poles, 

I cannot perceive that there' is any kind of action. But you must 
hot suppose this shuts out our observation o^ this action. By no 
means ; we get action, which, strange to say, I am diardly able to 
impress upon the minds of those who are the best prepared by 
previous study to comprehend such phenomenal and the generc#^ 
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effects. I am able to sbaw yob air or vacuum either magnetic or 
diamagnetic at pleasure. When I put substances between the two 
poles of the magnet^ in order to examine their properties^ 1 must not 
forget their nature. When I aifi examining bismuth there is air 
all around it ; if it had power it might influence it^ but it has 
not. If, howevSr, I put iron, nickeb cobalt,^ or water, I find the 
medium between the two poles, and*which is the magnetic field, has 
a strong action. Here is a jar partly filled with absolution of iron, 
and partly with water. [The water was floating on a saturated 
solution of green sulphate of iron.] There is a separation about the 
middle^ it is occasioned only by the difference of gravity; it is one 
jar of liquid, but the lower part is iron;,»thc upper water. The weak- 
est solution of iron is magnetic ; water is diami)gnetic ; tlferefore I 
have two liquids, which, if I put in this place, I can make the 
medium through which the lines of magnetic force will act. You 
see that part of the space between these two points is now occupied 
by water ; and if I raise up this jar and put a board under it, the 
space occupied between the poles will then be a portion of the solu- 
tion of iron. I am now about to sHow you, that the tube of air will 
appear magnetic, or diamagnetic just as it happens to be immersed 
in the water or in ttie ferruginous solution. As far as we know, the 
air that surrounds ^ur globe may have some remarkable relation to it 
in regard to magnetism.- I think this suspender seems nearly fitted 
to take the tube, and carry it into the solution. First observe, it is 
a tube of air sealed and sustained* in a cradle of coppf r wire ; and 
befteath the tube, at the middle part, I have placed a smaller tube 
containing mercury, which serves for. a cpunterpoise or ballast, to make 
the tube descend jpto the solution or water, and keep it beneath the 
surface. Then there is a card above, which, being parallel to the 
tube itself, will shew you the position of the tube as respects the 
place of the iqagnet. This is now suspended ; I am about to put it 
in ; it will sipk to pretty nearly the level I want ; if not, I can raise it 
by bending the wire. • The adjustment will bring it to the centre of 
motion, and place it^o that it is perfectly free to move in the jar. *1 
am taking the Hsk of the currenit of air in the room moving the 
indicator, because I want every thing free, that you may comprehend 
^he beauty of the,, experiment. The tube of air is now free to move. 
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and at first stands rather obliquely 'across. Contact wfll be made, 
and we shall see whether it goes to the axial condition or not. See 
how regularly it is progressing to its position, and it will stand at 
last between the two poles as the piece of paper did, and it will take 
no positiop but that betj^reen the poles so long as it is surrounded by 
water, alcohol, ether, q^hich make it take that magnetic position. I 
now have the opportunity of raiding this jar, without disturbing the 
apparatus in any other respect. You see the things remain unchanged, 
except that it is nowsn the solution of iron, and it stands as I place 
this piece of wood. On making contact you will soon see that, 
although it is in that heavy fluid, it is vibr&ting rapidly, and will 
stand in this position. The aia will take up the diamagnetic position ; 
it will not move from it ; that is its true position in a magnetic body ; 
so that you see the air is a magnetic body in water, and a diamagne- 
tic in a solution of iron. Take any one body out of the list, say flint 
glass ; it is a diamagnetic body to those above it, but magnetic to 
those beneath it. This is settled, you cannot make a distinction ; 
all bodies come to one category ; they proceed by degrees ; and air, 
vacuum, and all gases, are in the middle of these. 

Having given you these brief observations, I must occupy the time 
that remains in bringing to your attention what^will be the natural 
consequence of these beautiful actions of matter. ^’Whilst I give you 
inanimate and inorganic bodies, it does not seem surprising to tell 
you these things. If I come to show you that organic matter of all 
kinds is liable to this action, it is a different tiling. Here is an apple 
which is diamagnetic. It is magnetic, speaking in a general sefise, 
subject to magnetism, but it ^s i^ally a diamagnetic body. When I 
tell you things of this nature are subject to magnetic force, and not 
only subject to tliis force, but all magnets, remember all these things 
we are dealing with are magnetkally related to the earth just as 
much as the needle on which the mariner depends fo{ instruction in 
his voyage on the surface of the ocean. When you reflect that these 
are the consequences that foljViw, you may perceive the strong effects 
of this power when it can act on these substances so placed as to be 
liable to the action ,of the earth. ^ It is in this view I take up a case 
or two. Although the apple be decayed, I have noPdoubt, if it con- 
tains no iron or ferruginous body, we shall find it .diamagnetic. Wv^ 
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can soon tfest it. If I place a piece of copper wire — and all this 
copper wire has been examined — and liang this up so that it shall 
come between the poles of the magnet, and the thread is able to bear 
it, I have no doubt that it will point. On making contact, it stops 
the vibration. That slice of apple will vibra*<|[ about this line. It will 
not pass beyond except from some gust of air. As long as it is ex- 
posed to tBe magnet, it will point equatorially, or contraiy to the 
magnetic needle. It swings right and left ; it is a diamagnetic body 
by virtue of the water and other principles it &>ntains. I have tried 
it over and over again : I have not tried asparagus, but will do so 
now tp point out to you and satisfy myself that these bodies are 
diamagnetic, because it is^an importJiht point to us, or at least will 
be so hereafter. This piece of asparagus will "Show for itself what 
position it takes up in the magnetic field. It is only requisite that 
we should take a longitudinal substance and then the thing points. 
Making contact stops the action ; it went back when it came to this 
line ; it will not go beyond it, but will take up this equatorial position. 

I might put a mouse there, a flounder, or anything that is elongated 
in this direction, and you get the phenomena. You must have longi - ^ 
tndinal bodies to show this effect ; and you see how beautifully this 
substance is vibratiig across the n^gnptic force. 

I must occupy me rest of the time, the few moments that remain, 
in speaking of the magnetism of the earth, which I fear is not 
distinctly undersfbod as it regards the nature of the lines of force, 
and the condition of bodies on its surface. • 

*[ have told you before that the earth is a magnet, and you know 
it by the way in which a needle points upon the surface. But it is 
not a magnet, % that needle. It is not as if we had a large 
magnet extending from end to end from the south to the north poles 
but it is more as if the magnetic force were something dependenf on 
the equator. *1 will build up an earth to show this. You must not 
mind the form of apparatus I am about to use. Assuming this 
bottle were the earth,* making the neclf the pole, then putting round 
this earth of our’s ciArents of electricity, you see how differently they ’ 
come out to \vha1; they would do if they were suspended. Here is a 
globe around wliich I can throw currents of electricity, which you 
know are magnetic from the effects you have seen from this battery. 

4 A 



538 Lecture mi a new property of Magnetism. 

f 

I will throw the magnet out of its direction ; we shall gfit it round 
this circuit. You will remember what this indicator did with the 
har magnet ; one end pointed at one pole and the other at the other, 
and the thing travelled round and stopped parallel in the centre in a 
curious waj. See whatk will do here. On making contact it is af- 
fected j you see that by tthe way the needle moves. 6ut observe how 
it is affected ; it is by an equatorial arrangement of ma^etic force, 
not by the polar one. If it were not so, the black end would point to 
the surface, but you see how it dips or inclines to the surface. If the 
earth had a magnetic pole, this end of the needle when suspended ver- 
tically would point to that part. The needle, ‘however, points down 
into the mass of the earth soorf after leavi^jg the equator, and follows 
that beautiful and curious relation which belongs to a single wire, when 
the needle is carried round it. I have put up a nidc diagram to 
illustrate this. Suppose this were a part of the earth, and that were 
a bar along its polar axis, a magnetic needle at the equator would 
stand parallel to the horizon. A little further on, where our latitude 
is, it would lose the horizontal line, and begin to dip until it stood 
vertically. You will see the difference if I take an arrangement of 
wire which is supposed to send electricity round the earth in place of 
an internal magnet. The ne 9 dle^ stands parallel i to the horizon*: it 
soon dips when we get to our latitude : it dips in'xhis shape : when 
you get nearer the astronomical pole, the pole of the earth, it dips 
very much; but the dip is much more rapid if yoif assume the, mag- 
netism of the*’earth to depend upon these currents running equatori- 
ally, than if you suppose it to depend on the polar axis. Instead^'of 
the poles being at the extremities, they must in reality lie close 
together at the centre of the earth. c 

But whether the mangetism of the earth be due to currents run- 
ning round the earth, or to a ma^et fixed in the axis, the effect on 
these bodies is precisely%he same; and all substances placed in a 
line — and if placed in this room in relation to the rope- before me — 
would be affected in the samC way as diamagnbtic bodies ; that is to 
say, precisely the reverse of the needle. The slice of apple, instead 
of pointing axially, points equatoflally. *' * 

Now, I must briefly conclude by saying that if ydxx consider, frcRn 
the experiments you have seen, that all the oceansjr rivers, and lake^, ' 
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on the earth, are diamagnetic, rthat all things* are either indifferent to 
the magnetism of the globe or influenced by it, that all the rocks and 
strata not containing iron are diamagnetic, that if a little statue of 
Carrara marble were placed bdtween the poles of this magnet, it 
would point east and west ; if a man were hung up here he would 
point east and Vest, and that we ourselves are affected by the magne- 
tism of the earth, although in a ^ry slight degree : speaking as to 
measure, we are affected by laws that permeate* every part of the 
earth i we cannot believe it to be possible in nature that these things 
should take place and result in nothing. Notliing is unproductive in 
nature, there is no residue of action that is useless. We have often 
been deceived in our experiments — ^e do not know how ; we often 
find action taking place, and we do not know j:he cause ? we some- 
times see phenomena, and cannot trace them through ; but never, 
when we are able to trace them, do we find the least surplusage or 
deficiency in the amount of power or effect. All the power that God 
has infused into matter, lie uses for various effects in creation. It 
is impossible to know, as we feel we do, that the earth’s power as a 
magnet can be permeating all the*se things, and all living systems, 
all animals and vegetables, living and dead, and leave them untouched' 
or miaffected. liiave not the slightest doubt that we shall hereafter 
find what kind o^action this is, and wTiat part it takes in organic and 
inorganic matter. I think I see already the mode in which magnetic 
action travels through bodies. I showed you that it goes through 
water and flame ; I think I see hdw it goes through th^m by virtue of 
this diamagnetic condition. I think there is a chance of finding out 
that the magnetism of the earth jna^ have some relation to the sun, 
because we have ascertained in some degree a certain relation of light 
to magnetism. Although it does not come to much in filling up the 
whole system of things,^ yet it afidrms a ^reat fact, in opening a new 
door to phgaomena of different kinds.0When we see that our 
atmosphere ^is such that it can become either diamagnetic or magne- 
tic, when we see that* the atmosphere ^ related to the earth beneath 
and the sun above, and, that all these bodies have their magnrtic , 
relations, we* cannot but think t!wit this power is designed for some 
high and impartant purpose. As regards the amount of power, 
though small, ij is enough for our purposes ; and is, no doubt. 
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greater as regards the globe than the ^gravitation which this mass can 
exert on the substances around. If I were to repeat the experi- 
ments of Cavendish and Baily, 1 should see no such power there, as 
in this magnet, and that slice of apple. I can hardly measure it by 
a delicate arrangement, but I can measure magnetic force, and that 
by rough means compared with what Cavendish ahd Baily used ; 
and you see how it can be raised to a high degree facr surpassing 
gravitation. When we are engaged in the pursuit of science, as 
I said before, you must suppose that our tendency to know all things 
makes us hope the more, when we find that a new door is opened to 
us, and that we touch upon a chamber so large, but hitherto con- 
cealed. In such expectations, we are never disappointed ; we may 
often take a wrong ^way, but we never &il to find, in the end, new 
riches disclosed to us. — From the London Medical Gazette. 


Extract from the Diary of Major Marshall, when on Leave of 
Absence in the Himalaya^ A. D. 1827. 

March Wth. Moostufabad — 16 coss. When within sight of the 
* place, found our tent and baggage on the bank of a rivulet, which was 
so swollen by the rain as to be impassable. Breakfasted on the bank, 
and by noon the stream was so much gone down V.s to admit of our 
baggage passing. Atmosphere clear and affording us a distant view 
of the mountains. Three ranges — the snowy rang^ raising its huge 
white caps to^the clouds ; on the Second, there seems to be a partial 
covering of snow ; the third, appears in comparison extremely lo\ir. 
On this some white houses ar^ plf^inly perceptible, which we suppose 
to be Nahun. ^ 

\^th, Nahun — 8 coss. The road very difficult for our horses. 
Met two men with each a couple of pieces of sandal-wood, they 
expected to get four ani^ each for their loads. Our^ baggage was 
bi*ought upon mules and coolies. Our road this morning was very 
steep, but wide and firm, havipg just been repaired by the Rajah of 
N^hun. The prospects were sometimes beautifu},. Deep dells full of 
beautiful trees of every shade of feliage, close under us, with moun- 
tidn streams dashipg along their gloomy bottoms : sotnetimes we had 
a fine view of an undulating valley, and at others we beheld the 
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plains extending as far as thefeye could reach. The bamboos were 
very plentiful, and we observed many fir trees about Nahun. We 
saw an animal like a pole-cat, about a foot long, with tail of the same 
length, and somewhat bushy. T^he head sharp, like a fox’s, and 
nearly black. The tail and upper-part of Jj^e body blac^, the lower 
part light coloifred. When shot at, it jumpjd from the top of a tree 
to the ground, and was making *011*, when caught and killed by 
the dogs. Saw a species of pheasant; shot one,* in shape like the 
English, white plume on the head, red about the eyes, but without 
any beauty of plumage. Saw several wild cocks and hens, much 
like the domestic, buf could not shoot one. We have a fine prospect : 
on the right and left hills^and valleys richly clothed with trees, and 
in front the town of Nahun at our feet, over, which tM tops of a 
few hills, and beyond those an immense extent of pleSins. The 
Rajah has a large palace of stone, plastered with white chunam, 
and finely situated. From this the town extends along the brow of 
the mountain to a rising ground on the right (on which is a Thakoor 
Dwara or temple) occupying a small plain. The place is of a res- 
pectable size, and has a good appearance ; the houses being chiefly 
of stone, faced with white chunam, with flat roofs, very neat outside^ 
and apparently cl|an within. The bazar is very good and paved. 
There are two ttmks, but the water is neither very deep nor pure : 
close to one are the tombs of four officers killed in the retreat from 
Jythuck, a hill frrt about four coss to the north, in an attack on 

which our troops were driven back* by the Goorkhas, i^ A. D. . 

There is also a handsome stone obelisk to their memory, but^without 
a tablet or inscription, though thes^e is, a place evidently designed for 
the former. 

\5th. Thermometer 59® at sunrise. Walked out with our guns 
to a forest of firs. They seem tO be of two kinds : one, the trunk 
of which is stjaight and tall, and devoid of ijbranches to some height, 
when they spread out considerably; the other species is smaller, 
the foliage richer, commencing from fear the bottom, and ending 
in a conical form; Ahe latter I have seen in Meeruth. Found Ho • 
game. 

• \7th, Muheepoor — 9 coss. The road appeared to us difficult, but 
^e were told it was nothing in comparison to what we should see 
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further on ; the coolies seemed rathef distressed. A Puharre, or hill 
man, will carry nearly a maund for a moderate stage with ease, sling- 
ing the load on his back and passing his arms through two strings 
properly arranged. Half of ours i^ere Desees, men of the plains, or 
rather of jthe lower hiys,. and carried their burdens on their heads, 
these were dreadfully harassed. Our baggage consisted of a hill tent, 
with one fly and two shouldareesf and about twenty patar rahs among 
three of us. Breakfasted at a Hindoo temple (four coss), on the 
top of a hill, in sight of Nahun. Had a distant view of Jythuck, 
which appears a small fort. The country began to assume a very 
interesting appearance, the mountain scenery, ’'becoming very grand. 
The foliage is very thick and beautifully varied ; there was not much 
cultivation, but the ^patches here and there were exceedingly pretty. 
We proceeded a considerable distance along a clear stream, which 
we had to cross about a dozen times. The raspberry and cranberry 
were very abundant, and wc saw a few cherries. We crossed a rivulet 
called the Jullal, and then ascending about a coss further, reached 
our halting place, which is the capital of a district under Nahun, 
called Syne, a little before sunset. This district is accounted very 
fertile, and certainly had that appearance. The fields are generally 
terraces on the sides of the hills, supported b/ stones and, small 
hedges : occasionally we saw a plain of a few ac]\?s. On coming to 
our tents, we bathed in a fine clear stream, which, a little lower, 
forms a beautiful water-fall. r 

18^A. Seyoon — 4^ coss. Breakfasted under a large willow near 
a streaip at two coss, after descending some distance on the far ^de 
of the Syne range. On appmachkig the top we heard some chukores 
cry, not far from us, but could not get a sight of tjiem. The pass on 
the top was very craggy and romantic, and afforded a grand view 
of the tops of Choor mountain, partially capped with snow ; and the 
other mountains gradually sloping towards the Girr^p river. Met 
a man attached to the Botanical Garden at Saharunpore and employ- 
ed, with many others, in different places oir the hills in collecting 
p^fants. Thermometer at noon under a tree, 71®' Proceeded at about 
2 o’clock, and soon had a view 6f the Girree, with a' stream falling 
into it from the direction of the Choor : a fine view of^steep mountains 
sloping down to the edge of the river, which we reached after a long ' 
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and tiresorrfe descent. The stream is from thirty to forty yards broad, 
and at the ford as deep as a man’s legs, flowhig very strong, and in 
many places rushing with impetuosity among the rocks. Crossed to 
the \illage of Syoon, which is close to the river, and inhabited 
entirely by Brahmins. The houses are ma^y, two-stori«d, with a 
wooden balcony to the upper one. The temple dedicated to Maha- 
deo was of* three-stories, and the* woodwork rudely carved. The 
people seemed suspicious, and not at all pleased with our visit. 
From this place there are two roads to Kotegoof, our destination ; one 
by the Choor and J ullal, which was described as very difficult, and 
the otl;^cr up the Girrec, more easy and direct ; we chose the latter. 
Caught a Mahasair fish, weighing abotit two seers. 

\^th. Mangur — G coss. Crossed the river again a very short way 
up, at a ford up to the knees. Proceeded along a pretty good path on 
the west bank, at the foot of high and woody hills, sloping on both 
sides with a steep descent to the water’s edge. Saw some ducks in 

a pool of still water. S and I, both fired just as they w^ere 

rising ; and knocked down one, which however contrived to get 
again on the wing and fly to the opposite bank. Breakfasted half 
way near the river. Thermometer at noon 71®. Continued to advance 
up the Girree whjih we had again tj ford. The river began to 
appear much smaner. We at length quitted its bank, and about a 
coss after crossing a stream, called Marnyoor, reached our tents. 
The village consiilts of 8 or 10 upper-storied houses with balconies. 
The situation is hot, being surrounded by mountains. The Zumindars 
complained of being very poor, and they seemed to iia^p some 
difficulty in procuring supplies fo# our people and ourselves, in all 
about twenty. Tfeey grow turmeric — walnuts and apricots are also 
produced : we procured some of the former of last year’s crop. 

They keep a great maqy goats Aid sheep. The latter are large an^ 
like the English. They call them Kadhoo, which name they do not 
give to the ehcep of the plains, calling them Bheree (their name in 
Hindoostanee), nor will they eat the ktter. We purchased a lamb 
which was pretty fat^and well-t|Jsted. ^ 

2\st, Kot^— coss. Followed the course o{ the rivulet, in some 
places bridges %ere made of a few branches and stones. Therm, at 
Sunrise 49® : noon. 79®. The Rajah of Nahun takes his revenue from 
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this district in kind, and has here a granary, where it is •deposited ; 
the grain, but especially the rice, which is very fine, being afterwards 
taken away for his own consumption. We bought some potatoes 
grown by a Zumindar of a neighbouring village, who had procured 
some from* Sabathoo. iThey are scarcely ever grown in these hills, 
though the soil would produce them. 

22nd, Nyrah— 5|- coss. Ascended for about five coss '(the longest 
and steepest ascent we have yet had), before breakfast, passing 
through a wood of stunted oaks (Ban) ; the leaves, small, and sharply 
indented. We also saw several holly bushes, and there was a great 
quantity of a large red flower. The fir is becoming common. , Had 
a fine view of the Choor, and also saw the^plains distinctly. Therm, 
at sunrise 54® : at nbon 76®. The latter part of the road even : des- 
cended to the village of Nyrah, a larger place than any we have yet 
seen. The houses are about 50 in number, large and well built of 
stone, with occasionally a row of a very hard wood (Kellyon, larch), 
running along the whole length ; nearly the whole arc two-storied. In 
the lower story are kept the cattle, in the upper the people reside. 
^They have sloping roofs covered with large planks of the cedar fir 
(Ruho), procured from the Choor and over these coarse slates. 
They told us that the snow fi^ls here during fou\ months, and that 
sometimes it was four and a half feet high, an^ remains on the 
ground ten or fifteen days. They have none of their sheep here at 
present, having sent them all at the commencemeiti of the winter to 
Syoon, on the Girree. Their milch cows they keep always shut 
up in the Idwer stories of their houses, never letting them go out on 
any account ; feeding them on grfiss in summer, and leaves of oak in 
winter. Our flock, but especially the goats, were affected with a 
violent vomiting, occasioned by their eating a shrub which grows 
about here, which was pointed out** to us by. the Zumindars, who call 
it Oowar.” They gave them water, which cured s«me of them. 
Here, and all on this side of the Girree, the custom cf polyandria 
prevails, and also infanticide. ^ The female children, when numerous, 
being put to death by giving them (q>ium, as soon as born. They 
give poverty as the reason for theSe practises. The wbmen pretty ; 
a family of several brothers have one wife in cofnmon, and tlfe 
children calV them all father. The Syana or headman and the Zumin- 
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dars told ns that it was impossible to ascend the Choor at this 
season, on account of the snow ; we were therefore obliged to give up 
our design, and content ourselves with a good view of this peak which 
is the highest point of the secondf range, being more than 12,000 feet 
above the sea : on the loftiest part, the sna^lay in a larg(^ sheet, and 
lower down it appeared thick among the trees for a considerable dis- 
tance. Th» whole of Choor is covdted with a forest of trees of the 
largest size. The larch (Kellyon), the fir (Chur), the cedar (Ruho.) 
We procured here a little honey of a strong but not unpleasant taste. 
Towards the evening a cloud overspread the Choor, and we were told 
that it was snowing.* The thermometer, which a little before had 
been 76®, fell suddenly to 58®, and remained so till sunset. 

23rft. Shmoga — 5 coss. Thermometer sunrise 43®. The road al- 
ternately ascending and descending. The ground beneath sloped 
abruptly, and in some parts nearly perpendicular to the depth of from 
300 to 500 feet. It was rather trying to the nerves at first, as one false 
step would, in all probability, have been fatal. Therm, at noon 65®. 
Ascended to Shmoga, an indifferent village. Tiic people on this side 
of the rivulet frequently fought witli those on the opposite side, and 
there are very high houses in some of the villages (which they calT 
towers), which ser^d as a kind of citadel to retire to, when attacked. 
These feuds formrfly common, have entirely ceased since the British 
infiuence has prevailed in this country. The inhabitants of some 
villages at the bq^toin of Choor, beyond Nyrah, were refractory last 
year, regarding the payment of revenue, and the Rajah ^as obliged to 
coftic and settle the affair in person ; it did not get to blows.^ They 
have wolves and bears here. The, latter attaek a man if he come 
suddenly on them or molest them. One Zumindar mentioned that his 
father suddenly met one on the road, which severely clawed his head, 
and left him senseless on the ground. He^was however brought home 
and recovered.^ Close to* the village there is a solitary Kellyon or 
larch, the first we had an opportunity of approaching. It was a 
grand tree, though small of its size. ^ is devoted to the god Shiva, 
whom they call Sirgogn. The villagers offered to show us some ganl^, 
and we went out* with our guns ii^the evening. ^ Two chukores rose 
out of a cornfield, and we each knocked down one to the great sur- 
prise and admiration of these hill men. We saw three or four more 

4 B 



546 Journal in the Sub-Himalaya. 

c * 

birds, but out of shot : they told us on diher days they had fften twenty 
together. The villagers showed a very frank and friendly disposition 
towards us. One was a remarkably handsome, tall, and well made 
young man: the people we have as yet seen have nothing of the 
Tartar cour»tenance : thjir -features are not so regular as those of the 
Hindoostanees, and in person they are shorter and stouter. 

The country here is less fertile than that we have as yec seen ; the 
crops are thinner, and not so much advanced, the ear being far from 
full. Thermometer at sunset 67®. 

I saw some little sheds at short distances from one another over 
a little stream : within each was some grass spread, and a small hole 
made behind. To these plates the wQpien bring their children 
whom they lay on the grass, conducting the rill on the top of their 
heads, the water falls then into the hole, and is conducted to 
another shed underneath. This operation is performed for the pur- 
pose of cooling the children and putting them to sleep in hot wea- 
ther, which latter result, I understand, it effectually produces. Saw 
the first red thistle : found and shot three woodcocks in some willows 
and marshy ground near the bed of a rivulet. Left the dominions of 
the Rajah of Nahun, and entered those of the Thakoor of Barsun. 

28th. Synje — 7 coss. Thermometer at sunrise a Saw some deer, 
called Gholes, of a dark red-brown, at a great diltance. They ap- 
peared darker and larger than the Kakhur. These animals generally 
frequent the highest and steepest hills on the ^anks of a river. 
These when 6 red at, dashed over the Girree, on the banks of which we 
again fopnd ourselves. Saw some black partridges. Breakfasted at four 
coss ; passed through the village bof Baruk, where is a very ancient 
temple, dedicated to Suda Shiva. The form was ^le same as that of 
the temples in the plains, with the addition of a wooden roof. Cross- 
ed a stream a little above jits confluence with the Girree, and soon 
after forded the latter at the foot of the hill on whj^h stands the 
village of Synje. Thermometer in tent at 4 p.m. 71® ; jat sunset 67®. 
This is the residence of the Tlanah of Theog. His is a large house, 
but the rest of the village is miserable. discovered we were 
within three coss of Theog, which is on the high roa^ to Koteghur, 
and that some inhabitants of this part of the country who were with 
us, and wisjied us to go by Koteghur, knew nothing of the road. 
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Determinetl to get upon th^ Suruck or made road, as soon as 
possible. 

2^th* Muttyana — 9 coss. Thermometer at sunrise 50®. The road 
was very pretty to-day, being stirted 'with firs, larches, and other 
trees. At Nagkundah there is a good bungalow, and heye a grand 
and extensive view opened upon us of the gre^at Himalaya range, rais- 
ing its hugd^ peaks, the abodes of perpetual snow, in fantastic shapes 
for an immense extent before our eyes. To the grandeur of the 
scene was added the pleasure of beholding ^so near us the great 
object of our journey, which was to visit these stupendous mountains 
and the countries beyond them. Nagkundah is a very fine situation. 
In the rear the view is boui^dcd by the snowy top of Choor, and on 
the right is the mountain of Huttoo, above 10,000 feet high, which 
is also crowned with snow at this season. We had an^invitation 
from Lieut. Gerard, commanding at that post, to pitch our tents 
near his house. Found the Rajah of Bussahir encamped near a 
village on the road, to the house. He was on his way to Simla to 
meet Lord Amherst, and hearing that the small-pox prevailed there, 
had been getting himself vaccinated by Dr. Wilson, on a visit at 
Gerard’s: he is about 19 years of age. Kunawur, the country iiT 
which we are goinf/to travel, is a ^rand division of his territory. 

\th April. D^tnuggur — 9 coss. The weather, which for the 
last two days had been fainy, cleared up, and we started in the after- 
noon, descending capidly nearly the whole way to the banks of the 
Sutledge, on which Dutnuggur is sftuated. It was everiiig before we 
arfived; but the place was very miserable, and not worthy seeing. 
The change in the state of the com in»our descent was remarkable : 
the barley which, was not in ear at Koteghur, we, found succes- 
sively as we got lower, first in full ear, then partially yellow, and 
at length on the banks of, the rivei? quite j;eady for cutting. We oh; 
served some apricot trees, with fruit as large as almonds. The Sut- 
ledge does npt appear more than forty yards across, but it is very 
deep, and rushes aloiijg with great rapfdity : making a tremendous 
roar when occasionally interrupted by large fragments of rock. * 
5M. RampiborJ 3,389 feet. We walked to th§ place, where in the 
riiiins, when th^ river is high, a jhoolah is erected for crossing the 
iHream. It is about seventy yards wide here. A buttress is raised 
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on each bank, with a post, to which*^ a rope is fixed and stretched 
across ; on this runs a Inachine of rope with a noose, on which the 
passenger places his feet and clings, being dragged across by men 
stationed for the purpose. This perilous bridge has been removed 
for the present, the wate^rbeing low ; and the people cross by another 
plan equally curious, viz. on the inflated skin of a bullock, upon 
which the ferryman places his breast, striking with Ms feet, and 
using a small paddle with his hands. One man we saw cross, carried 
the boat on his back when he reached land, which had a curious 
appearance, the skin of the head, legs, tail, and ears of the animal 
being all perfect. He appeared to advance with ease against the 
stream near the bank, and to iWim with ^reat strength ; being very 
little carried down, ^ven in the centre, where it ran very strong. 
Sometimes a passenger or two cross besides the man impelling the 
hide ; occasionally with loads on their backs. 

9tA. Goiira Kothee — 5 coss. Proceeded for a coss close along the 
Sutledge, to a point where it rushes through deep and perpendicu- 
lar banks of hard rock, about thirty or forty feet across ; and the 
^stream being interrupted in the centre by large white rocks, re- 
sembling marble, makes a tremendous roar. From this place there 
commenced a steep ascent, which continued to ou^ breakfast ground, 
three and a half coss. We soon rose to the regiorf^of the fir and the 
rhododendron, and had a view of snow. Thermometer at noon under 
a rock 67®. Still ascent then descent, and again mi ascent brought 
us to Goura Fmthee : here is the storehouse of the Rajah of Bussahir. 
There are a few houses and a temple, and a respectable village^ a 
little further on the road, called ®har. 

lO^A. SuraUun, 7,248 feet — 5^ coss. Thermometer at 7 a.m. 56®. 
Our road was through a fine forest of larches, firs, and oaks : prin- 
cipally a gentle descent. Many of the oaks were covered with ivy, 
which seems to be partial to the tree, as the white roso^ which grows 
to an immense size, appears to prefer the Kellyon or larch, some- 
times spreading itself entirety over a very tall tree. Descent for a 
short distance, then a long ascent to tjie top of another range, when we 
had a sudden view Sooran, situated in a hollow fti the mountains 
at our feet. This is the summer residence of the Rajah, and his house 
has a pretty appearance. It is about 7,200 feet ab 9 ve the sea, a good 
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sized villa^, and we saw several! other similar ones in the neighbour- 
hood. Soon after reaching the tents, the clouds collected on the 
hills around, which are greatly higher than ourselves, the tops 
being thickly covered with snow, and* we soon had some light rain, 
which increased towards evening. Themjp^eter at 4^p.m. .55®. 
The weather cteared up in the forenoon, ayd the villagers, on ac- 
count of scfhie festival, decked wifli rhododendron flowers, the tops 
of several Kellyon trees, of which the branches and bark, except near 
the head, were cut off. These were placed •erect near some of the 
houses by ropes, also decked with flowers, and a very tail one was 
plai^d in front of th? temple of Bheema Kalee, in whose honour the 
festival, I believe, is kept^ In the ^afternoon the clouds again col- 
lected, and rising in thick masses from the hed of thh Sutledge 
below us, spread themselves over the mountains on wliicK we were. 
The snowy mountains opposite were also covered with thick clouds, 
and we had constant showers of rain as each cloud passed over us. 

14M. Tranda — 4 coss. Height 7,089 feet. Thermometer at 7 
A.M. 51®; at 10a. M. 58^®. This was a short march. Before reaching 
Tranda, there is a fine grove of large Kellyons, one which was above 
twenty-five feet in girth. These trees, when old, appear to lose th^* 
fine tapering tops^jftiaving usually a row of branches spread out at the 
very summit, flatiiike a table : close to the \dllage is a large grove of 
pear trees. They were- in blossom : the villagers said that the fruit 
did not grow large, and became of a blackish colour when perfectly 
ripe. They dry it and grind ^t ihto a flour, which tjiey eat mixed 
uf with water. They say they are badly off for flour], and^supplied 
us with difficulty. We are now intthc; district called Uthara bees,” 
the language is tlje Milshan, which is also the langu^e of the oppo- 
site side of the river, called the ^‘Punclruh bees,” and prevails 
throughout Kunawur. ^ ^ 

In one plaqp the earth had given way above .the road, above a stream ; 
and had precipitated itself apparently the day before into the 
torfent, leaving a large cavity. The rgad was lined with fruit trees, 
wild peaches, apricois, pears, and a tree they call Syngool, with bibs- ' 
sqms like the»pear, but the leaves very different ; approaching Soongra, 
tsliere is a curious and large Kellyon tree, near a Chipese-looking 
'temple, which after rising in One high stem a feV yards, s^eparates into 
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two, one of which some yards higher, throws out a branch, which 
enters the other, forming an arch. There are several other branches, 
eight or ten, shooting out horizontally a few feet, and then rising up 
perpendicularly to the height of a moderate tree: near to this is 
another trge of an enQrpaous size, something like a chesnut, which 
they call Hoondool. ^ 

I7th, Wangtoo bridge, 5,200 ieet. The made road ceases, and we 
were soon made sensible of its loss: our path on leaving Soongra, 
passing along the side of a mountain, and being in some places 
nothing but holes for the feet for several paces, into a nearly perpen- 
dicular rock. I found all my nerve and steadiness requisite to enable 
me to preserve my footing. 14 was surppsing to observe with what 
ease and unconcern the hill men proceeded along, hopping from one 
point to another, without employing their hands to assist them. 

The people here brought us the skins of three curious animals, 
with a skin or membrane, covered with hair like the body, extending 
along the leg to ’the foot, and uniting the hind and four legs. Two 
of them were about eighteen inches in length, with a bushy tail, 
nearly a foot long. The head sharp, and the hair a soft fur ; greyish- 
^ brown on the back, and light under the belly. The feet black and 
small, and furnished with claws. V 

The third was of the same description, but of a gtcy colour, and not 
half the size, with a thin tail. The villagers told us that these ani- 
mals fly, or rather float, through the air from tree 4o tree, with the 
help of the qiembrane by their sides, to the distance of nearly a 
hundred^ yards. They call them Ain, and say they live on the 
leaves and fruit of the trees, appearing only at night. One of the 
villagers had a young Moonal, it was of a dark broipn-grey. We pro- 
cured here some of the best walcguts I ever tasted. Thermometer 
at 9 A.M. 56®, A considerable descent brought us to our tents which 
we found pitched in a grassy spot, surrounded by huge crags, close to 
the bridge. This bridge which is of wood, and called by;, the natives 
a Sangool, crosses the Sutledj^, at a point where it runs through a 
bed of rocks, being about thirty ykrdg across. There is a buttress 
or pier-head on each bank, from which project three rows of large 
trees, each a few feet farther than the other, and sloping upwards to 
the distance pf about thirteen feet. On the ends of, these, which are‘ 
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about tweflty feet apart, are 4aid two stout Kellyons, three feet 
apart, and the whole is covered with good« boards, all being well 
fastened down with stout iron nails. The span I should think about 
forty yards, and the height from fhe water nearly as many feet ; and 
though of such strong materials, the winj;^, which is aljvays high, 
causes the centre to spring up and down. ^ There is a railing on 
each side, but in bad repair. FoAierly there was a jhoolah here, 
and the bridge was built at the recommendation of our Government, 
which defrayed half the expences. Thermcaneter at 3 p.m. 67®. 
In the evening we caught some fish in the Sutledge, the largest 
weighing about a seef, of a light colour, with small scales ; the flesh 
is darkish, and very poor-ejj^ing. Tharmometer at 9 p.m. 56®. 

18M. Chigown — 6 coss. 7,225 feet. Crossed the briflge to the 
right, or north bank of the Sutledge. The road was at ffirst an al- 
most perpendicular ascent to the top of a craggy mountain, and 
then a gradual descent along the opposite side down again to the 
Sutledge, near which we breakfasted. Thermometer* at 7 a.m. 56® : 
at 1 1 A.M. 71® : continued along the bank of the Sutledge. The road 
very bad, for the most part on slippery rocks, and the latter part 
a fatiguing ascent. The heat was dreadful : the rays of the sun beiri^ 
reflected by the rocfts. Thermometer at noon 76°. This tillage which 
is called by the Xunnowrees, Tholung, is large ; but the houses are 
scattered over the face ol’ the mountain. The ground appears fertile ; 
the crops of barl^ being very thick, but there is little or no wheat. 
The walnut trees are particularly fine, and with the nutperous apricot 
trSes in the place make it look like a large orchard. We took up our 
quarters as usual near one of the teinpl^s. Mahadeo is the deity wor- 
shipped here, and^the principal temple is a wooden building in the 
Chinese style. In this village tl^e Rajah, then a child, with his 
mother and the hereditary Wuzeefs, residedVhen the* country on the 
other bank of the river was* conquered by the Goorkhas. The in- 
vaders were unable to cross the river, the bridge at Wangtoo having 
beefl destroyed. Thejrm. at 4 p.m. 67®^ at 6 p.m. 65® ; at 9 p.m. 63®. 
Many of the houses here have €at roofs, formed of wood-wdtk, 
covered with Jiark of the birch and earth over all. 

I9th. Chigown. Our baggage was on the point of starting, when 
we were informed, that the road we had determined to ^proceed was 
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blocked up by the snow, which fellH)n the 15th and 16th, having 
been before open. There is another route crossing to the left bank 
of the Sutledge here, and after proceeding two days along it, recross- 
ing to the right bank, but we '"had seen enough of the rocky edge of 
the river, apd we thought U advisable to halt a day at least to enquire 
into the matter. Thermometer at 6 a.m. 60® : at 1 1 a.m. 63® : at noon 
65®. We are surrounded by snot^ mountains, and the«Shatool and 
Brooung passes are no great distance from us, the former SW., the 
latter South. This pljtee we find warm or rather close, being on the 
face of the hill, and the wind completely excluded by the mountains 
overlooking it. The cultivation around is very strong and healthy, 
and they have a custom, where^the grouiplis particularly productive, 
of building a pillar ki the middle of it, plastered white with some 
loose stones on the top, with the idea, I was told, that the ill effects 
of the praises of passengers whose attention may be attracted by the 
goodness of the crop, will fall upon the pillar, and be averted from 
the grain : the people here, believing with those of the plains, that 
admiring an object entails mischief upon it, or that certain persons 
have an evil eye. There is a great quantity of wild garlic had here. 
I^went to the temple of Mahadeo, in which is a curious image of 
that deity. The upper part is a cylinder, I belie\ ‘, of wood, under- 
neath, divided into fourteen or fifteen compartn^ents, in each of 
which is' a head of gilt brass, in relief, about the size of a man’s 
hand, raised on a silver ground. They are all sirpilar, and have a 
kind of mitre. The ears are of silver, with ear-rings of the same, and 
both very large. The execution is better than any thing of the kind 
I have yet seen. There are oply three faces visible. The lower part 
which is of wood and thicker is covered with stuffed silk, and on the 
top of the whole is a large bunch of the hair of the cow, called Chuor 
Gao, of a brown colour. This is4 called the Rajah’s deity, and is 
occasionally carried to Rampoor or Sodran to visit his Excellency. 
There is another image of the same kind, but inferior, in the same 
temple, which is called the pillage deity. They have some cattle 
hefe, the offspring of a cow of the* country, and q bull of the species 
called Chuor Gao (Bos grunialis) fyom Chowrees ort far^s for driving 
away flies, being made from their tails, the hairs of which are re- 
markably long. This half-breed is called Zo, they are fine large ani- 
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mals and h&ve the peculiarity at»out their tails in some degree, and 
very long sharp horns like Irish cattle. Thermometer at 4 p.m. 
67®, at 9 A.M. 63®. Resolved to halt here till the road is open as far as 
Pungee, three stages hence, and* then lo proceed thither as it is a 
large village, where we could procure suppUea^hr a few d^s, should 
it be necessary fo remain : and its situation i^lofty. Thermometer at 
6 A.M. 60®, ^t 11 A.M. 65®, at noon 67®. There are a great many 
Chukores about here, and a few pheasants. 

21^. The females here appear much afraid of Europeans — most 
of those I saw appeared very ugly. Woollen is the only wear above 
Koteghur. The men wear trowsers, a kind of coat or shirt, a cloth 
folded round the waist, sl^es, the t»ps of which are of worsted 
knitted, and a low circular cap generally black of brown with a fold 
round the bottom, something like a turban. The Ladies wear a 
piece of cloth, covering the upper part of the body and fastened in 
front with a large brass pin or rather broach, which is a conspicuous 
ornament hanging in front, and being composed of two bits of brass, 
as large as the hands joined together, and having a pin fastened to 
them, in the manner of our broaches. Their hair is plaited behind, 
and fastened across the back of the head in a large roll, omamentetT 
with two great buiiches of red wool, ^hich look at a distance like 
Rhododendron flo%ers, and their cap is the same as that of the men 
vvith the exception of the cloth on the top being red. This head- 
dress, when well Adjusted, appeared to me becoming. Thermometer 
at 10 A.M. 65®, at 1 1 a.m. 65®, at*noon 67®. , % 

*Z2nd. Meroo or Mirtung — 5 coss, height 8,550 feet. Sqpn after 
leaving Chigaon, I heard a loud and continued crash, and on looking 
round I saw a nuyiber of large stones rushing down the slope of the 
mountain I had just passed : H— rr— who was behind had to run to 
escape this avelanche. They frequently occur after rain. , 

There are a*few stunted oaks before coming to Oorunnee, the tirst 
forest trees we have met since leaving Wangtoo bridge, though tlie 
opposite bank of the liver is covered wUh large trees. The country 
becoming not quite sio bare as before. I saw one of that species of 
fir which berfi:s the Nyoza nut, sftid which 4s plentiful above this. 
ICdiffers from the common fir in having its stem and branches crook- 
and its bark smooth and of a light mottled colour. «Meroo is a 

4 c 
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wretched village, yet it had two or thAe temples, as appeaPs to be the 
case in almost every onV, and we were lodged in one of them, which 
was smaller than usual, but much better than a tent. Therm, at 3 
p.M. 60®, at 5 p.M. 59®, at 7 *^p.m. 67®, at 9 p.m. 57®. 

2^rd. Rogee districts Skooal — 7 coss, height 9,096 feet. Therm, 
at 6 A.M. 53®. The country very craggy yet not without wood. Our 
elevation is becoming gradually higher ; and we breakfiiSted near a 
precipitous torrent, on the banks of which were large masses of snow, 
and just below us tbfere was a natural bridge of that substance, 
formed probably by an avalanche. After breakfast w^e had a long as- 
cent up a steep mountain, and then to pass along its face, passing 
over some large sheets of snow| the depth of a man’s waist, but hard 
enough to "allow us to walk without sinking. This snow was melting, 
and the water running down loosened the stones and rubbish which 
kept up a constant clatter, but the lull not being very steep just here, 
it did not produce any effect. After gaining the top of this mountain, 
we had to go down the other side of it in a diagonal direction to Rogee, 
meeting with another large sheet of snow. ( )n the opposite side of the 
river I observed the track of an avelanche. Tlie snow appeared to 
"have given way about the middle of the mountain, and to have swept 
every thing before it for a considerable breadth/ till it reached the 
Sutledge, on the edge of which it lay covered witfe earth, trees, &c. 
Rogee is a poor village, and they have but* one temple, so that we 
could not be accommodated ; and for w’ant of room elsewhere, we were 
obliged to pitch pur tent on the top of an empty house in which our 
baggage was deposited. It appears, that the second temple we bb- 
served in each village, is only vis'lted by the deity on great festivals, 
when he is carried thither in a kind of palankeen., Here is also fre- 
quently a little open wooden house in front of the temple, in which^ 
the idol is sometimes placed. There was a family close to us, in 
which there were two very good-looking girls. The eldest was a 
tall and really elegant figure. They appeared elean and respectably 
dressed (a rare thing amon^ the females we ‘have lately seen)t' and 
modest without being so ridiculously bashhil> as we have usually 
found them. Grain is becoming very dear. Th^ '%/ould not give 
us more than 1 6 seers of wheat-flour for a Rupees* and 20 seers^ of 
barley. They make no difference between the price of grain ard 
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the flour, giving as much of on* as the otlier. * Therm, at 7 p.m. 59®, 
at 9 P.M. 57®. • 

24M. Cheenee — 3 coss, height 9,000 feet. Thermometer at 6 a.m. 
49®. The Begars (porters) nof being all ready we took breakfast 
before we started, the march being short.* ^ The road was good, the 
temperature pleasant, and the scenery fine. The pure snow which 
covered a l<rfty range in front of u§, glistened beautifully in the clear 
sunshine. A small torrent we crossed had a liigh \fall of snow on each 
side^^ome yards from its bank, which it had probably brought down 
from above, and here thrown up on its banks. The ground near 
Cheenee is rather mcA'e level, and there is one field close to it of about 
two acres, the largest piece of level gi^und we have seen since leaving 
Koteghur. The situation is very good, and tln^ scenery grand ; but 
the village itself wretched, and all the houses going to ruirft ; we first 
got into the shed in front of the temple, which we fitted up with 
kunauts, but not fitting very well, they did not exclude the weather, 
which was becoming stormy. The Mookhya shewed us a house 
which had been occupied by a Mr. Walker, and was one of the best, 
but it was so dark and filthy, we preferred pitching our tent. The 
evening was very chill and cloudy, and we had a shower of rain afWr 
going to* bed. Tbirmometer at 3 p.m. 63®, at 9 p.m. 53°. 

2^th. Pungee-#-4 coss. Thermometer at 7 a.m. 49®, at 9 a.m. 55®. 
The rain having wetted the tent we took breakfast before starting. 
Just after quitting Cheenee, we came to a fine grove of Nyoza firs, 
from which we had a most int(!resting prospect. The ground in 
fit>nt of the village, for the extent of two or three miles, is pretty level, 
but divided by the terraces into %ld^ of sometimes a very respect- 
able size, which division gives it a diversity, and supjjlies in the pros- 
pect the place of enclosures. The land is well cultivated, and prettily 
studded with apricot trees in blossom, but*not in foliage, and some 
firs, with a few flat-roofed and neat looking cottages scattered over it. 
This peaceful scenery is bounded, and finely contrasted by the stu- 
penldous mountains, which rise like an ^mphitheatre in front, and ap- 
pear at no great distance ; their rugged sides blackened with Itfrge 
forests of ev^ry apecies of fir, up to what is apparently the boundary 
qf vegetation, ^nd their peaked tops covered with the purest snow, 
ijwrhich extends in huge fields, on which the beholder gaz^s in admira- 
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tioii till his eyes are tired : nearly the Mrhole road was through a forest, 
and on approaching Pungee we descended to a torrent, crossed by a 
bridge. A pretty steep ascent brought us to the village, and we 

found S in his tent near the teiflple, which, however, proved to be 

very good quarters, being r^iised, and having a very comfortable room, 
fourteen feet by ten, and a balcony in front nearly th^ same size. A 
man we sent to Bampore from Oaigaon on the 19th, with a letter to 
Gerard, overtook ine with the answer on the road to-day, having been 
six days in performing^ a journey of above 150 miles. 

26M. Pungee — halted; H not well. This place is situated 

on a declivity, and consists of two villages, one above and the other 
below, about half a mile asm^der. The lower one is largest, and 
is of itself considerable : in the upper one was our lodging ; they are 
both filthy. The neighbouring fields are thickly studded with pop- 
lars and peach trees, and there are some vineyards, which are said to 
produce very good fruit. The mountains which above the higher 
village becomes more steep, is covered with a forest of larches and 
Nyozas to a considerable height, when it concludes in a lofty perpendi- 
cular narrow rock which forms a singular screen to the rear of the vil- 
tuge. In front (south), are the Raldang mountains, one of the highest 
peaks of which appears on this to be a perpend eular rock, and, no 
snow of course lying on this side, you can perceive the thickness of 
that on the top, which is a level. On the left (east) are mountains 
apparently still more lofty ; and on the right is a r^nge now covered 
with snow, but which melts in the hot months. In the month of 
June, the viflagers all proceed to the top of the stupendous crags 
in rear of the place, where the^ celebrate a festival which occurs 
then, and pile up stones, for what purpose I cannot say, on the edge 
of the precipice, which are visible from the vUlage. There is a 
Lama here, but we had hot the pla^asure of seeing him ; and there is, 
in some places, a kind of large rude um of stone, plastered and 
painted, something 'like tomb-stones, under sheds, put up by the 
Lama priests, and devoted to some deity with t}ie intention, I beKeve, 
of making him propitious to (jbe crops. At Cheenee there are 
three of these under one shed. had some sligl^t rain in the 
evening. After dinner we heard a loud and continued crash pf 
stones falling down the mountain, at a place about three or four 



Journal in the Sub-Himalaya. 557 

miles on ttie road on which wft were to proceed. Thermometer at 4 
p.M, 57°, at 7 p.M, 54®, at 9 p.m. 54°. 

27th. Pungee. Thermometer at 6 a.m. 52®. On account of the 
rain we had determined on no<? marching till after breakfast ; but 

we were told that the part of the road where we heard the stones 

• * » • 

falling last night was dangerous after rain, and that it was safe 
to pass it e;arly in the morning, before the sun had strength to melt 
the snow, which loosens the soil, and occasions*the stones to give 
wa)y We determined to halt another day. JThis we did on account 
of the porters, who, the day being already advanced, could not 

have passed the spot*before noon, S and I walked down to the 

lower village, which we found a p^fect pigstye, and we went to 
a small vineyard. The plants are supported by a kind^of trellice, 
but were not yet even in leaf. We saw a decrepid old man nearly 
blind, with a straggling white beard, who told us he was 120 years 
old, wliich was a thumper^ and while we were speaking to him, his 
wife, a strapping old dame, came out and politely asked us to smoke 
some tobacco. On our saying we did not smoke, she took a wooden 
vessel, like a quart measure in England, and brought it to us full of 
raisins as a present ; they were dirty looking things, and we gave them ‘ 
to an attendant, |)utting a couple of Powlies into her mutchkin in 
return for her ki|Ldness, with whidh she seemed highly satisfied. She 
abused the Hills, whicl^all do, calling them a Kaphir (Kafir) country, 
producing nothing. She Ipoke a little Hindoostanee, learnt at Earn- 
poor, denoting by horrible gestures and grimaces what she could 
not otherwise express. * ' 

2%th. Rarung — 5 coss, height 9,022 feet. There are two or three 
roads from this to Soongnum ; the shortest is over the Rooring pass 
(14,000 feet higfi), but that is, at this season, impassable. We took 
a lower road which is good, but ^bund about. Being anxious to pass 
*the spot where the stones fall, before the ^eat of the'day, we resolved 
to breakfast* at Rarung, and not half-way atf usual, as the latter 
pltfb would*cause a (belay. About half-way it began to rain, and the 
shower continued sometimes heaiy, for above an hour. This avas , 
peculiarly agnoying, as it was^just the thing to cause the stones to 
fall, which we^had been so anxious to avoid.* We however passed 
,the dangerous spot, which was about 200 yards broad, all safely. Huge 
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fragments of rock were lying in ev«ry direction, which •seemed to 
have fallen from a crag at a tremendous height above, down a slope 
of pounded rubble, along which, though not very steep, they must 
have rushed with tremendous force, hs appeared by the thick branches 
of a tree which had befQ recently broken, and the effects of their 
collision with other rocks lying near the road. The situation of 
Rariing is pretty; and the stup^dous Raldong appears almost to 
overhang it. ^ 

29M. Jungee — 5 ccss. We had breakfast at the village of IJkpa, 
about two coss, near a heap of stones of an oblong form, four or five 
yards long, four feet high, and three broad ; ttte top stones of which 
were carved with characters soviewhat resembling Sanscrit, inscribed 
by the Laihas ; there was also a flat stone at each end, much carved. 
The wordtf are, I believe, the name of the deity. We met two more of 
these before reaching Jungee, and there are several round the village ; 
they are to propitiate the deity, and travellers walk along them up or 
down, according to the direction they are going, to insure a safe 
journey. We met on the road two flocks of sheep carrying burdens, 
one going down to Rampoor with wool, and the other coming from 
thence with flour, each sheep carries four batties, or 8 seers. Some 
will carry as much as 10 or 12 seers. Nearly opjf^osite to this place 
is a very large and beautiful village, called Ginnum ; we heard there 
were several Lamas here ; hitherto we have only seen in the temples 
men called Poojerees, of the Kunnayuk caste, )vho perform the 
ceffemonies. This afternoon was rainy and uncomfortable. 

30^A. Jungee. The morning was cloudy : we descended close to the 
Sutledge, and on its bank above passed over an immense mass of snow, 
which must have fallen from above, though not at any distance. Here 
it began to rain, and my attendant informed me that there was some 
danger of stones falling, apiece of information which, had it been given 
the night before; might have prevented the dreadful accident which 
occurred afterwards. ‘A little further on, a stream called the Chungtee, 
falls into the Sutledge. Over the former we crossed by a plank/ltaid 
found our breakfast things on its edge. We were obliged to pitch a 
paul (small tent), on account of the rain which still continued to fall 
slightly, and we wer^ too much occupied in sheltering ourselves and 
satisfying our hunger, to observe our dangerous situation imder two 
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high crags*of loose rock, one on%ach side the stream. Up one of these 
the road led, and after breakfast, most of the other people having 
gone on, the Khidmutgars began ascending, and we moved out to allow 
the tent to be packed up, when a craslf above announced a fragment 

had given way. Every one immediately fl(j4,for safety. and 

II took sfielter under the face of the r^ck, and I being farther 

out, and seeing the stones coming tc^vards me, ran off to the edge of the 
stream; we three escaped untouched, being more lucky than an unfor- 

tuna^ Mussalchee of H ^*8, whom I saw struck by two stones on 

the head. The first seemed only to stagger him, the second, a large 
flat one, struck him ^th great force, and hurled him down the rock, 
about twenty feet. On beijjg taken he was found to have a slight 
cut on the forehead, and a dreadful fracture behind. Hh legs were 
a little cut, which I believe was the only effects of the fal>. He was 
alive, but speechless, and apparently senseless : we resolved to return 
with him to Jungee, as the road to Kanum was long and difficult. 

We accordingly put him into S ’s dooly, binding up his head as 

well as possible, and hastened back. On arriving at the village, three 
Lamas came to look at the man, ode of them was a venerable looking 
person, with long dark hair and beard, and dressed in red. They ‘ 
consulted their bobks, which were printed with wooden blocks, and 
they seemed ineiined to do the man good if they knew. All they 
could make of it, howe\»er, was that the man was destined to die : no 
great discovery, ^considerirfg that a large piece of his scull was de- 
pressed upon the brain. He was»placcd in an empty house, and*my 
btother’s Bhcestie and another man attended upon*hini. We sent to 
Kanum for our bed-clothes and so^e wearing apparel, whicTi arrived 
before bed-time ; and one of the servants cooked us some chapa- 
ikies and dal, winch, with a little brandy and v^ater, mid a few raisins, 

it 

constituted our dinner. We heayd that mf Khidmutgar was wound- 
ed in the leg and foot, but only slightly. My brotlfer’s dog was a&o 
just touched, and these were the only casualties : a wonderful thing, 
coifcidcring the number of persons who were underneath the moun- 
tain, and ascending; the road, which after going forwards a few yards , 
to the left, ijiali^s a sudden turnback to the right, and sweeps round 
the brow of tlie mountain. There were besides forty or fifty people 
•with loads on their backs, who passed the same way during the day, 
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besides loaded sheep, yet we did ndfc hear of one being i^truck, nor 
of any more stones falliiig. The poor Mussalchee lingered till night, 
occasionally groaning, but generally perfectly quiet, and expired shortly 
after we went to bed. The v^eather was changeable throughout the 
day, and we had a littJ^ rsnow. This must be the rainy season in 
this country. We saw a real Yak, a male of about five years ; a 
very pretty animal, with long hair, especially on the legb and belly ; 
of a grey colour^ and a fine bushy tail, he was not quite full grown : 
larger than a cow of tMs country, not so big as an English one ^jfine 
tapering horns, gentle; led by a string through the nose, stepped 
out like a horse. 

(To fta continued.) 


Pal<Borni8 Nigrirostris. 

To the Editor of the Journal of Natural History, Calcutta, 

Sir, — It having been asserted by high authority, that the Palseor- 
nis nigrirostris of the Catalogue of Nipalese birds (by the way, 
why was its publication discontinued after about a tithe only 
had been given ?) is the young merely of Poudicerianus vel* l^Iysta- 
ceus, 1 beg leave to state, that one of my servants now possesses 
a fine living male specimen of either species^ and that he purchased 
these birds respectively three and a half and one and a half years 
badx, when they were fully grown? It is clear therefore, that there 
can be no mistake"' about their present maturity. For the last twelre 
months I have had them un^er Any own eye, and as they are now 
in high feather and condition, I will give you a summary description 
of the differences they exhibit in size, proportions and colours. 

Mystaceus is decidedly the larger bird, and has proportionally 
longer and more pointed wings and tail. The upper m^dible of his 
bill is coralline-red, whereas both mandibles are black in Nigrirostris. 
The pale cap, common to both, is of a purer hue in the latter spedies. 
Thh cap is also smaller in Nigrirostris, extending to a less distance 
towards the nape, and at the nape it is more nearly divided from the 
green mantle by the two hom-like lines of colour,, which in both 
species curve more or less upwards from the ruddy front or neck 
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and breast.* Lastly, the ruddy f>arts just named are deeper and more 
fixed in coldur in Nig|drostris, not variables and shading towards 
iridescent blue or plum-bloom, as in Mystaceus. 

All the above distinctions are very ndticeable, particularly so the 
superior length of the wings and tail in Mystaceus, and his bright 
coralline upper mandible, though the latter mark belongs only 
to maturity, jmd hence room has b?en afforded to allege a want of 
care in the original discrimination of the two species. Mr. Hodgson, 
how^r, I suspect was sufficiently familiar with the youthful as well 
as mature aspect of both birds, and with the changes they undergo in 
advancyig to maturity ; and at all events, the above stated facts seem 
to leave no room for furtj^er doubt# that Nigrirostiis is really a 
distinct species. My servant’s birds were procured tile vicinity 
of the Rajmahal hills, so that these two species would sSem to be 
found in most parts of the continent of India, having mountains in 
their vicinity ; for all the Paroquets love the shelter of hills, and 
breed there exclusively, though they wander a good deal in the cold 
season, especially in the plains. 

I am, &c., 

Amicus. 


Critique on Dr, Jameson’s Zoology of Chinese Tartary, 

In the 27th Nwber of tfce “ Calcutta Journal of Natural History” 
was inserted a letter from the peh of Dr. W. Jamesc^i, containing 
observations on the Zoology of Chinese Tartary, and as th^t letter 
contains errors, which if not corrected, might probably, from the 
writer’s position, IjjB received in Europe as facts, we lyve deemed it 
necessary to send you a short cr\|;ique thereon, to which we shall 
fe^l obliged by your giving an early insertion. 

Dr. Jamesqp starts for Chinese Tartary, via the Neetee Pass, and 
finds limestone filled with organic remains,” — as many other tra- 

# 

* Mr. Jameson’s observations were only entitled " Extract of a Utter ^ 
in such commumc|tions, style aqd^strict accuracy, are less to be expected 
than in papers of more pretension. In this point of view, perliaps the critique 
may be somewhai" misplaced, although otherwise perfectly fair, and, in itself, 
very valuable. — En^ • 

4 D 
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vellers have done beVore; we are%ot told to what fdtraation the 
limestone belongs, bui the author flatters himself that the elevation 
of its locality, viz, 16,800 feet, is probably the highest at which fossils 
occur ; no reason is given f6r such a belief, and that probably be- 
cause none can be givji^ it may very possibly be the greatest eleva- 
tion at which he has ever met with them, but did not Gerard dis- 
cover fossils at nearly 18,000 fefet? We have an idear that he did. 
The absence of trees and the more rounded appearance of the hills 
on the northern side ef the Himalayas strike our author, as &|)pears 
to have been the case with every previous traveller, but nothing new is 
elicited from his observations. We are told, However, that ^deep ra- 
vines occur, which drain off all the melted snow water.” This fact 
is only ndvehtu so for as regards its appearance among the observa- 
tions of fi scientific writer, but may we be allowed to ask, if ** melt- 
ed snow water ever takes any other channel of escape in other 
countries ? We have always been led in our ignorance to suppose 
that such ravines were the natural and only outlets for the waters ! 
We should also wish to know, in what respect “ melted snow water” 
differs from “ melted enow” forV, as we imagine, they are but one 
Itiid the same thing, we would suggest the propriety of using the 
latter term for the future, it having the decided' advantage of being 
English, which the former as decidedly has not / v 

The Burhal,” called by our author Of)is nahor” in contradic- 
tion we presume of Mr. Blyth, who long since called it Ovis bur- 
rliel,” (the “ O. nahoor” being adbording to him a distinct species, 
in whicji opinion albeit we are more than half inclined to coincide) 
is said to occur on " both si(}es,fbeing met with in flocks of twenty 
and thirty frqm Mulari on the British or northern (!) side of the 
Himalayas, (we have always bej*n under the impression, that we 
jvere living on the southern side eff the Himalayas !) up to the pafs, 
and on the Thibet side it is equally common.” , 

There is an 0 ther species of wild sheep met with in X^irtary which 
we are informed, is nearly ajlied to the “ O'ifis ammon of Sibe'ha ;” 
no wonder, seeing that the animsds ^re identical! 

The fact of this identity was many years ago ^spected by Mr. 
Hodgson, when resident in Nepaul, and has since *we beheve, been 
verified by ,Mr. Blyth, of the Asiatic Society in Cajeutta, and yet oilr 
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author, negfecting to make hirrtfeelf acquainted with the labours of 
Indian naturalists, cannot arrive at any satisfiictory conclusion until 
he has compared the specimen with one in the Edinburgh museum ! 
Here again his meaning is somewhat obscured by the negligence of 
his style ; for he says, the Thibetan animal i^^lied to “ Go is montane^'' 
of North America, and to Ovis ammoyi"* of Siberia, and “ in fact, 
from what hevemembers (!) of specihiens sent to the Edinburgh mu- 
seum from Hudson’s Bay,* he considers the Indfan species identi- 
cal.”i^ Identical with what ? with “ O. mordana” or with “ O, 
ammon z'” not with both of them surely, for they are distinct ! unless 
indeed,, on the mathematical principle, that things which are equal 
to the same, must be equal^to one aupther,” he proposes to double 
them up all three into one 1 

llcgarding the hare of Thibet, Dr. Jameson observes, that “it is 
larger than the Alpine hare of England, and is therefore probably 
the largest species known,” Had he confined his remark to the 
simple fact of the superior size of the Thibetan hare, he would have 
been correct, but why it should therefore'’' be the largest species 
known, wc are at a loss to conjecture, since so far from the Alpine 
hare of Britain (not England) being the largest, it is actually, ac- 
cording to the Naturalists’ Library, the smallest of the three species 
inhabiting Great Britain and Ireland ! The dimensions given in that 
work are thus stated : 


Common Hare, Lepas timidm Inches. 

length to end of tail, * 

head, •> 

tail, ... H 

^ ears, 

fronl olecranon to end of midtUe hind- 

claw, 8 

heel to end of second claw, 


* We learii*frora the Naturalists’ ;aibrary, that thj animal does not occur 
dear Hudson's and that the specimens received in Edinburgh were 
lent by Dr. Gairdner from the Columbia River. 
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Irish Hare, Lepui Hihernicus * Inches. 

length to end of tail, 24 

bead, 5 

tail, 31 

—TTn 4 

from heel to end of claws, ... ... 5| 

“White or Changing 'RxvLY.y^Alpine Hare 

* length to end of tail, ... 23 ! 

— head, 

tail, 34 


heel to eni of clawsj^ 5^ 


Our author next tells us of the difficulty he experienced in procuring 
specimens of the Marmot, and says, “ We put a ball through many, 
but did not procure them. In fact the only way to be sure of 
getting a specimen is by sending a ball through the head. My 
friend Ramsay procured me two in this manner/* The italics are 
our own, and serve to mark the authors English. As in speaking 
of his “ friend Ramsay** he descends to the singular number, we are 
left to infer that, when he says “ we put a ball through rnany ,^'' — he 
must refer to himself and his gun ! We are moreover scarcely pre- 
pared to admit the correctness of the phrase, a ball through many^'* 
because it would seem to argue that one Ball killed |hem all, whereas 
it Is doubtless intended, that wfe should believe that several balls were 
expended ! 

These are blemishes in whi^h i\o educated writer should indulge. 

Of wild goats we are informed that the “ I%ar’* was met with, to 
which, with his usual negligence, the writer applies the name of “ Cap- 
ra Jemlaica.^^ The “ is mt a goat, but is the Antilope 

(Nemorhoedus) *^£har^^ of Hodgson, known to every sp 9 rtsman of the 
western Himalayas by the names of Eimod^ and “ Sufrow/* while 
in Nepaul it is called “ Thar.” The “ Capra ^Jemlaica” whichS^r. 
Jalneson met with, is the “ Capra Jharal,” vel “ Capra (Hemitra- 
gus) quadrimammis,” of Hodgson, }^nown in the west at the “ TcAr” 
and in Nepaul as the “ Jharal.” The curious fact »f its possessing 
“ four teats,** is no new discovery of our author’s, but was years agd 
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recorded by Mr. Hodgson, a iio^ce of the novel circumstance having 
appeared from that gentleman’s pen in th^ April number of the 
Journal of the Asiatic Society for 1836, nearly eleven years since! 
and had Dr. Jameson been less prone td rely upon his own imperfect 
knowledge, and more conversant with the \aj) 9 urs and writings of his 
brother naturalists in India, he would have long since discovered in 
the pages ofiJ:he same Journal, tKht the specific term of “ Qiiadri- 
inammis'^ was founded on the fact of the animals ha^ng four teats 1” 
But 4 |Aius it is in all his writings ; each strange or novel fact in the 
Natural History of this country which gradually falls under his 
observation, is at once published to the world, without allusion to 
other writers who may have^preceded#him, in a manner which leads 
many to believe, that it is a new discovery, — something with which to 
astonish India, and raise his own name and reputation in the scienti- 
fic world, while all the time these facts, although novel to himself, 
have been for years well known to every naturalist in the country ! 

The “ ihex^ to which Dr. Jameson alludes, but to which he 
applies no name, either local or scientific, was some four years since 
distinguisl^ed by Mr. Blyth, as dapra Salceen*’ 

Not one bit more fortunate or correct is our author in his 
marks on the bears of the Himalayas ; — he says, one would infer, 
that the black Var or bhallow, is confined to Thibet, seeing that it 
is styled ‘‘ Ursus Thibetanus,” now it is not found in Thibet at 
all, (so Mr, Hqdgson stated many years ago !) being confined to 
the southern side of the Him^ayas. It occurs, however, eTery 

where from the base of the mountains to the snows, that is, from 

» 

Rajpore in the Deyrah Boon an^ ir^ the Doon itself, to Neetee, or 
from a height of 1,000 to 14,000 feet.” Now it will scarcely be 
credited that, with the single exception of the non-occurrence of the 
])lack bear in Thibet, the abovo is one^ tissue of errors. We have 
for some yeajs past been busily engaged in collecting information re- 
garding thyse animals with a view to ascertain what species actually 
oc/ur in the tracts here alluded to, an^ we are therefore enabled to 
speak positively tc^ the fact of the existence of at least four disiClnct 
species, of «dl of which we have possessed living individuals. 

• The first of these is the "red bear of ^liunawur” and "snow 
^ bear” of travellers, the " Vrsus Isahellinui^ of naturalists. It resides 
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in the snowy region of the Himalayas, and occurs on b6th sides of 
the range, although D». Jameson says not ; our information on this 
point is, however, positive, and Mr. Hodgson has likewise stated the 
same fact, although, as he Observes, it clings to the mountains and 
does not descend to thq plains of Thibet. It is a large and powerful 
animal, feeding principally on roots, especially the* wild rhubarb, 
which it digs up with great eas6 and rapidity; it hy. no idea of 
climbing, for whicli the straightness of its claws is ill adapted. It is 
by no means averse to flesh, less so by far than the ThibetSaear, 
though all the Himalayan bears may be said to exist principally on 
vegetable substances ; snakes, lizards, and even carrion are hpwever 
never despised by them. » ^ 

The othfer three, we shall now proceed to notice. 

In the ffist place it is necessary to observe, in contradiction of Dr. 
Jameson’s erroneous statement, that “the black bear or bhallow,” 
is not the “ JJrsus Thibetanus in the second place it is not found 
above Rajpore ; and in the third place, there are no less than three 
distinct species of “ black bears” inhabiting the tracts between the 
Boon and the Snows. Of the existence of two out of these three, 
Df. Jameson appears to be perfectly ignorant, and therefore, as in 
the instance of the wild sheep, he doubles them all up under^ one 
name. This is certainly the shortest, though not the most approved 
method of treating the Natural History of a (Country ! 

The “ Ursus Thihetanusy^ or “ ReecK^^ of the hill tribes, occurs, 
properly speaking, only among the hooded tracts of the interior, from 
the snow downwards, but it seldom or never approaches the southern 
limit of its range, or outer hills exiCicpt during the intensity of winter, 
when the inclemency of the season above, drives^ it down to seek 
a more genial climate ; it usually appears on the outer range during 
the months of November, Decembef, and the early part of January 
in order to feast upon the acorns, wild pears, and berries which are 
then abundant, (the animal being essentially a tree bea,r, climbing 
fearlessly and with the greatest ease) but after^" this period it again 
retiJes towards the interior. It is peither a resident at Rajpore, 
at the foot of the outer range, norr in the Boon, bbt it, supplanted 
in those localities by a totally distinct and well known species? 
namely, “thf black bear or bhallow,” the “ Ursus lahiatui' or thick-' 
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lipped beJr of naturalists, and common trf many other parts of 
India; this last species is never known to* cross the outer range, 
though it mounts along the southern side of it to feed, retiring again 
to its base wh«re it usually resides ; 4t has been well described in 
this country by Captain Tickell, who .^Iso gives a figure of it 
in the Calcutta Journal of Natural History. It appears to be a 
far more sh|t and sullen animal Mian the Thibet bear, wliich last,, 
if taken young and well treated, is usually vefy good tempered. 
Evoii^if by the rigours of a severe winter the “ Ursus Thihetanm^' 
is ever forced to descend into the Doon, which we doubt, the eleva- 
tion of its range woJld still be above that which Dr. Jameson has 
assigned to it, for the elevation of tiy Doon is given at 2,500 and 
Rajpore at 3, .500 feet above the sea ; how thenj^he animal can range 
in those places from 1,000 feet (the elevation of Saharanpore 1) to 
14,000 foot,” is a problem which we shall leave to be solved by the 
sagacity of our author 1 But even allowing that the animal may 
sometimes descend to the Doon, its stay there is very short, and is 
occasioned by the inclemency of an unusually severe winter, a thing in 
fact which may possibly occur oiifce in a dozen years, and as soon as 
the temperature above becomes milder by the return of fair weatl^r, 
away goes bruin back to the higher hills; consequently its ap- 
pearance in the Doon must be regar Jed as accidental and extraordi- 
nary, and can be alloweiJ no weight in fixing the range of the species ; 
we are however by no m^ans prepared to admit, that this accidental 
occurrence in the Doon, ever doeli take place. •• 

The third species of black bear is as yet scarcely' defermined to our 
satisfaction, although of its exigence there can be no cloubt ; it 


appears to be most nearly related to the Ursua Malayanuis' or 
Malay bear, and inhabits the same regions as* the Tliibet bear, than 
^which however it is much mor* rare ; ^itVcciirs among the wooded 
mountains ojf the western Himalayas, and was some 'years ago noticed 


by Mr. I^odgson among the Mammalia of Nepaul. The animal 
is black, with a wlnte chin and pectoral crescent, its cliief pecu- 


liarity consisting apparently in the colour of the head, which from 
the muzzle* to« the roots of the ears is of a dull rusty-red. The 


matives call it*the “ Bowna Reach,” and say 'll becomes larger than 
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‘‘ U. Thibetanus,** aufl is o? a solitary disposition, anfl from its 
shyness is less destructive to their crops than the Thibet bear. 

In his ornithology, our author is somewhat more cautious, dealing 
chiefly in generic names ; still however, as to the Gallus Bankiva^^^ 
the common jungle cock qC sportsmen, being found at an elevation of 
5,000 feet, we must say we entertain strong doubts on the subject. 
>The bird is not uncommon' in tiie Doon, and along t)?;i base of the 
hills about Rajporc, which latter place we should say is the greatest 
elevation at which it has ever been found on the western range^hat 
is, about 3,500 feet. As however we find some species to the west- 
ward, confined to the Doon, which in Nepaul are said to ocjpur on 
the hills, we do not deny ther possibility of such likewise being the 
case in this* instance.* 

In conchision, while wishing Dr. Jameson every success in his 
future investigations, we would earnestly recommend the propriety of 
his looking somewhat oftener into the Indian Periodicals, wherein 
the labours of Indian Naturalists are recorded ; — ^let him remember, 
for he is prone to overlook the fact, that it by no means follows, that 
that which is novel to him, must necessarily be so to others ; and 
abrve all let him rest assured, that there are yet many things both in 
heaven and earth, that are alike unknown to the Edinburgh museum 
and to his own philosophy. ^ 
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For the last*month or two, newspapers and periodicals have been 
full of accouiljs of painless operatioHs performed on individuals under* 
the influence of the fumes of sulphuric ether. Tftere is scarcely an 
hos]^i&l in Great Britain, in which its effect# have not been tested ; 
and in Calcutta, Madras, and Bombay, additional experiments have 
been made. There s?ems no reason to doubt that the discovery of 
the application of this hypngtic will form a most important era in sur- 
gery, as it differs from all other ones, in the facility with vsfliich it can 
be used, and in the certainty of its results. One might ha^ expected, 
that occasional accidents, such as apoplexy from over-poisoning by the 
fumes, might have occurred, but such does not appear to be the case, 
and it would seem that we have few' agents on the effects of which 
we can better depend. No dentist now ventures to operate without 
trying the effects of the ether, and it is certainly a grand thing to 
escape the horrors of tooth-drawing, even though we may not '^o 
the length of the boy, who wished to have another tooth out for the 
fun of the thiiig.^ 

The lateness in the arrival of our Foreign Journals, prevents our 
being able in this Numbe? to allude to various matters of interest, 
which are at present attracting notice. 

•Thus, Professor Weber of Leipzic states, that lie has discovered 
a rudimentary uterus, or rather th^j v^tige of an uterus, in man, and 
in the male of the horse, pig, dog, cat, rabbit, and beaver ; and 

9 * 

we observe that M. Blandct has^ been reproducing sounds from the 
larynx of corpses by dexterous manipulation, which has led him to 
infer, that onl^ one of the chordm vocales is essential to voice, just as 
only one eye is required for vision. Liebig too, who has been carry- 
ing on an angry cor/troversy with Mplder, now states as the result 
of his experiments, that protehi^ lias no existence. * 


March 1847. 
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